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m m S 

[0002] StR±t^»j»«rBajaUfc3t*^W:i!EtC^<b$n"CV ^j55, &-ia(c&oT2& 
5c7*b~y*1&& (2D-PhC) V \fc£|«2gttttas& B £*U W*BM»***A/fc 

tf*t>4x"cv^. an*,, mmmmnmmm (sit*?) Kmwm^^mmLX2dn 

[0003] 2D-PhCS:fflv^i»»K^tt, *o«k5'5;#«^fcSo 

•*»Kwj&as:ftjf (60° ,90° tex)&^mte<DX\mm<Dytmtt<Dh<D,&> 

[0004] wOj:5^2^^VNtt3^7n^h-^^^f B ^5^I^^VN{i7^h=^^r B 

i3#i)„ 

[0005] mftniMi&m). 
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frbtktoztis ftftm*kvx<Dmm&&ttz>zktfxzz> 0 *&w%b\z. znm 
myt&mm^ti&ytmtt&ni'Xzx&'o* ryy/ur^-v^iteoffi^oK 
e*3fej«rfflv^^3fc* j f-* s ftie>n-cv^(«i*.tf, *mxiR6-ii#Jia). 

[0006] ^fF^Ci^l : *!N» 200 1-28 1480#4*« 
&nXm2 : ftlffl 200 1-1 74652-JHfc* 
#tfcfcltt3:#MI2002-303836-if-^* 
»« : Ail»4:^|«2001-272555-l^* 
2003-1 61 971 ^« 
flrtfAlfte : mm 2002-236206-^-^ 
mitXWV -MM 2002-169022-^^ 
#fFA^8 : #M 2002-182026^^ 
#1^5:^9 : #M 2002-267845-^-^ 
#^^10:^^2003-240934-^-^ 
ftnXffill :#M2003-287633-J§-£rfft 
ftWnXm: t*Z?hv~?X] 2002^4^ 3\ 132H 

#$m:£ifc2: r^h^^^^S^^^fflj^-^Av'-liJKg, 2002¥, 244 
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[0008] ±K1RJffl£#*fc1-5fc«>, *&Wl*. -*mzmM&Z#1'Z7*b~iym&lc 

s 

o 

[0009] i/n>ai/(^ 2 /4+a 2 ) 0 ' 5 

0 8 

[0011] 7*h=^J!Sfi««K©iMffi(Stfia-^^^¥^)lcfi % mt&^o«»^^- 

s 

[0012] l/n>aU(l 2 /4+a 2 ) 0 ' 5 

0 s 

=0° W»-&^^TWMIH{|iJffi-C*fflCiAfc5rt^x*#5 0 
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[0013] ^-c, ^-^mz.mmj:^it\^-^K^^mb^n^hh^>^^ 
coon] fidifiaT©, i»aa-*i6jtcSE<c*nH t^tt, wrwr^ w>t£<&Mte—ij 

[0015] 7*h=y*j£|gi*&|&K::fc3Vvt\ 

A. /n -a( X /cos 4>)/{(X /Icos 4> ) 2 +a 2 } a s =0 

0 s 

o 

0 

&#fit£:j3tt5#tfB2Lte % 
[0016] s;i/2cos<f> ^2L< (s+1) X/2cos<f> 

0 0 

[0017] -mz.y^v^y^^<D^r^mm^mu~^\z.mw^^n\^xm 

(DtemMii ( X /cos <f> )/{ U /2cos <S> ) 2 +a 2 } a 't^^-f S»B*S 
[0018] X /n <aU /cos 4>)/{ U/2cos<*>) 2 +a 2 } 0 ' 5 

0 s 
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OrXthZtK «ttW«2LSr5te^>/J^<to-CV^<D-em-*-K*«it>!c5, 
[0019] •<mft4>&fcffiftV>&-X®L4> (()<<*> <90° l^^ilWi^CS^-?, 

0 0 

0 

[00203 7*h=s/^&i»iftgs^*3v>T, ttm=Tft&ttm-ft&\izmm.teJjfafcmm 

[0021] A. /n-2a>0<t 

O 8 

[0022] •WfcttWtt-jrttbs&Kfcfcsc ±Kfc&vv&-?, g ft<e»«©*l8»ii-5 

mBftm*mmi-zftm*<Dft&**%<-rzz.b&x%z>o &m&tmfr&t*tx 

is-*?-&W£b*%fi?Z.bh'QZZ> 0 
[0023] -7*h~V?&£kmfemz.&\,^X^ MIE=«TO^S&e$^lS]^Sa^fBj^*3^ 

sl/2^2L<(s+l) A./2 
^CHCii*^-^- K*»KJ t-t-5i^*s-C#5, «&&K2Ltt, fcM^ 0 affile 

[0024] Ke#<^**^L»fttf ^Brtg-e, m$L&mi>m\<wx\ m^m^x^ 

m^i£tfrz>z.bfrx%Z) a 
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0 

eff 

[oo25] 7*b~?*m&m&i&\z.ts^x > witz^TiDmma^ ^<t^mm-um^m 

[0026] 5»&SSrt<DeM3t^HGfla-^r6](^E^|o] (XZ^E^IrJ) tefettSfSSbJEtfr 
[0028] 7*^y^3feft#jftlS^*JV >T, lltfiaffiffiaSW^gkfi, nte^SBj&ffcOJEflr^ 

0 

[0029] n-sin0 -(a/* )=0. 5 

o 
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[0030] 7*v~vm&)&mmz.%i^x, mmir.^m^m-x. nit^m^mm^ 

[0031] n«sin 0 • (a/ X ) =0. 5 

o 

So 

[0032] -7*h~??@i&m$i9&\z.&\,^x, wimtLnmm^m^ mne.^r<Dmm-^it 
&ftfe*iz¥-m&<DA&yt&m\&A!ttisi£z>^ + mmvfytb-rfcim&rytbni 1 

[0033] 7*h~v?mgkm$i&Kio\,^x, mmtiLtemm^m^ m^mmm-xfab 

my^h^y^^mbm-^mKm-(Dmm^mi-^im^xh^,nnwmi^ 
(Dm&rm, x \^u^-mm.(oM^\^^^b't^>b, mmimfatt£om 

o 

m^r\H^m^^mb^^ti^mm^n^mm(Dxm^m^m^ e « 
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[0034] n'sin 0 • (a/ X ) =0. 5 

0 

[0035] n-sin 0 • (a/ X ) =0. 5 

o 

0 

izMLxm^ti®ibfflm^ m&KU¥-ffii&%mw&&£i£z>&?i^xh&\ r. 
ffiyt<D&.%nz>zktfx$z> 0 $.t^ %&*m^7tz>b. m^o^mtft^m^. 

So 

[0037] 7^h=^^^^SS^^V^T,^IB^gP¥®^^A^^tL<^ttiM^[SlSr 

o 

[0038] yi-b-^ffi&m&mz^^x, mmM¥mfe<DAmxfahis<tem&jjfa* 
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[0041] 7^h=y^^f B ^j^{CfcV^,miEIll^^^LT^IS3r^^M-t-5>^ 

[0042] 7*b-y*m&m»mz&^x* m^r<Dmm^^^tmmj:^\c^n 
z&m*T~/*mzm4h£i£xh&\ ^mm^xtn^ =T<DtmmteWte& 

[0043] rtU^LT, ±»tt*ft*(2ft5n7*h=^3BfAtffiV^>:ltei»«[IS)t»W:, 

J®tf^&*#<-*-5&£aSfc^ iti©Jff^lC(^J^fin=3. 48©Si)fc£3t<Z>*& 
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[0044] #3SWMu -*lSJlc«»ltt**T-r*7*^!/^|»iftlcJ:0«lfiJiSK, WiE-*|Sj 

m^iz&zftfczra-h-yjr'Wnmm*-- ki^o-c^u «me=»t©, mis— 

^rr&J^-W^ft'JiSidSrr^n (DWRi&WtyvYkm^. IHraEmraSe0>|SE£*"CG> 

s 

0 

[0045] X /n-* >0 

0 s 

[0046] *»WfcJ;jh,«r, ±IB^#^^i-ri:-C % ^U/vrv^-vo^^it-feS^ 

* =o° <D&W}&=T<Dmifcmmxfflzi&ft%zktf-?%z> 0 buie-^ 

[0047] 7*h=iy^3|**SfiftK^33V >T X ttjfB^T^ WIB-*lft l££i£&&iS ictt, 

o 

[0048] 7*h=y^»**«[l6K:*JV^T, 
/I /n — X /cos<t> =0 

0 s 
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0 

o 

[0049] sl/2cos<t> ^2L< (s + 1) */2cos<|> 

0 0 
O 

[0050] ^j^&r^^c&aW-^ 

[0051] •fi»^*^i^©fl:*f* (o<<*> <90° )*m*.2>kminyt&4iZZ><DX's 

0 0 

[0052] -a/ * 5M*^Meft#<0**V^«*fc3. fct, ttrtl*^- 

0 

[0053] 7*h=iy^3BAa|jftH»C*3V^, ittlfE^Ttf^StCte, kbmU-Jjmzffl 
Ki:-fS«t5t-b-CbJ:v\ *«lSrtoe*5t©J)(nE— *|Sin:M/j:^iRi»c*j»t 
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t&X£Z> 0 

[0054] 7*h~y^&m&mzm^T.mfc=T<Dmmm&*mmirzffiffiMirrt& 

[0055] n-sin0 -(a/A. ) = 1. 0 

o 

[0056] y*b~y*m&m$n&\z&^x. msfiLn&M^&K* n^nmw<Dmmm. 

[0057] n-sin0 '(a/A. )=1. 0 

0 

e =o<DW-mmtn^\z.^^xmummm^^xo^xhx.\\ z.<om 
m&Mh. m&'*>'b*&mft(Dm&&£ib\zm j $>-rzLk&x*£z>o 

[0058] 7*h^y^fti»ai[K^S3V^, BUta^T^SulE-^l^ Wtf «ffiT*fc^.Att 
iB^ie«tU<W:SS«rt>U<r4-fWkUTEitSn, JW1E3TS:#^i-SlW8B7*h=i 

[0059] 7*b~?y*f&&m$Ll&\Z&^X > fltHE=»T<D^S&S$^|S]^M^|^^iott 
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0 

8 

[0061] n <n 

s O 

[0062] J$ffl»fl:J8ifcg&fc*3 V ^T, BME=»T0>, tfflE-;fr 6) fcMfcaSStett, 

[0063] ^^-K^^Otfl|a-^I^^SE^f^{-^tt5^®^^i*^^^ 

[0064] *9K«Cflc3»«Km*JV^, 

n — n {sin 2 </> +cos 2 (J> cos 2 6 }°' 5 =0 

s o 
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0 

[0065] sX cos </> /2sin <J> ^2L<(s + l)* cos (/> /2sin <f> 

0 0 0 0 

[0066] <t> \^£<>XiZMtiyt<D&4i'tZ>$iW-?hZ>l)K %k<m2L*%ft'biS<b^X 

(o<* <9o° )srje«tjiiiix3t^i^w-c»e»A**«'t«) 

0 0 

0 

[0067] i^mmwmmm^ ^ m^rft&mmi-ztiimmfcmmz.. muz-* 

[0068] n-nsind><0£ 

s 0 

sX cos</>/2^2L 
o 

[0069] *&k^#:^^s§(c*5v>-c, mu^T<Dmwm&2u%, 

si cos</>/2^2L< (s + 1) A, cos</>/2 

0 0 

[0070] -m-^- h*fcM<D^Mmmf tf^mx\ m$L&mhm^<Dx, m^m^x^ 
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0 m 

[0071] sin 0=(n /n ) sin <]> 

0 m 

mfcM¥mm*Amyti>v<\*ttittitbLxi>&\,\ z^mm^tn^s At*** 
[0072] i% r &mwm$imz.te\,^x, mm^r^m-^i^vxm^^m^tzm^ m 
ftzm-rzwtmm&i&i&isitx, mmM¥m$L*Amythi<<temmytbi. 

[0073] ^nmwm^mz^^x.mu^TcDm^-^m^M^xm^^cm^m^ 
xfaiz&mmik^-h'ftbftn^mfezife&isitx. mt&^^m^A^i, 

-?:OAtt3fe^l^#^yX^L<{^®^J:or^^^^^T^^o 
[0074] i^K^#:^SS^4oV>T, Sfrl5^¥®^^A^[6]t>L<ttm^^^^ 

^x(Dmm^b-wc^xh^\ roMiatnf, ^sps^^A^fpj 

[0075] i^mmwmmm^^^x, mm^wm^(DAM^hv<nm^^m^. 

m^^^n^m(D±mbmm^m^A^^hv<n^<Dmm^^ 
^m%t£^tz>^bfrx%z> 0 
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m*&zz>m&%iw®&fc<®2>zbtfx£z> 0 

[0077] «&KjK«sJ»iftl»IC*5V^, ^ia3TOSfilB-^r(6i{c*J-UTMv^jf4«>«SS(c, jfi 
«tb<tt«ttt>L<tt-^kLytliirr» J f-S:a9:«tUT't>J:v^ Z(D^{cJ:*Ltf, ^ 

[0079] mnmwmmm^^x, wis^r©^-^ wtrfc*®^ i£*g*>*^«: 

ffi&fcAl*ftt>L<ttm&3tefcL-Ol>«fcv\ ££>*/£K:,fcjh,tf % *ffitefii*Al*i-3 

[0080] ^nmi^m^mz^x,m^T(Dm^M^^bmm^\t]{z^^m 
mtt*<D*Mm&<owte&m&&*~vmm&wbtez>&zbu xv— 

<^~s*mz&tt*bsftMb<D&fft®&&&Wttzb&^%^ 

[oo8i] ^mnm^(D^^(D^mmx^m^xoim^vx^^titc2^<Dm 
mm&tt&*fam&^b\,xmm£M%mm*&Mki-& 2mm&f6<D 

[0082] '^^m^m<D2^(Dm^mmt5,y^h^y^^m^mm vtmrn^nm 
&m$i&<D\<^'ftifrxm&£hx\,^(Dx > &mm&<DMmmf &*imxm. m 
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[oo83] ^mwL^<Dm^mm^(omm\^^x^mmw^mKt^(o-Q, &m 

o 

[0084] ±iBLfe^l-*-K*#S:?ttyi:-^J:5»Jif^«-t-5w^-C, 
*— h*9tyT*'<b®m&<1&&&ltZ>Zbtf-Z!mizti:Z>o 

[0085] ''£mfc&t:7*b~y?m&m&&birz>&gr % mwmmm^mmmmxh^i 

[0086] -o(Ditt^(D^8Si:, Z<nm&&frbftt£Lti2<o<Z>mi&ftb, Z. 

n^2o(7)ig^^^s^urci-o(Dtt^<7)2g^!^t^i-S^^xN^ai^y-M^ 

[0087] • ^^^^y-M^^^^#^jSS^fi*&IE^b=^^r B ^SS^V 
[0088] -#f«iSfc3<D«fc5&}fe;MV^?tt\ (XZ^f^l) ©WC5i*ttPBG^J;«J 
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£fc *<DXltoW&)&'ei± % \,^t>®zr^7-7*Vyi?m&}teki!>>to\bHX\,^ 

[0089] -^^i^Ml^:?*^^ 

[0090] •^^&BSSr7^hn^^^Kti-5^, ^»W«S«jS-C*>Slft5c7* 

[0091] *&wiz, \&m&<Dmfemkmmnft%^tt-^<Dmi&&&m^z?fcmMmkL 

[0092] •m&&kmmtoft&istt--^<om&mzs &K&to<Dmv*b-y9m&w& 
&m^®nmftm$i&<D^-rj?ifr*m\<^x^z><Dx. n s^^^^ssi-t- 

[0093] 1^5c7^h=^^ H ^J;S7^h-5/^^^^SS^V>«^^ 
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[0094] •ffflffi-o<&£«|l&&«|*i-*:7*h:^ 

[0095] -iwie-oo*stjs*7*h=^*sa««cj&^*»^, Mi«*ffl»j«j#®Ba« 

[0096] •&v«&(D@3£&#&g«±K/j^ 

ftfc<z>*:£v ^#oe«3tS:ffl v ^ClitcJ;') , ftiHf A(c*5V ^#tto£Cfc. 

[0098] **wt4, ^stissHi^afc^if^ami-So sm&tt, BugE^h^^ii 
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[0099] liri£7*b~^j£&^ 

tem%<D-mz.Q / &mihz>\< ^-z&mm^m&xitbte 
So z<Dm&rft<DXfiuzftnw\%L<Dm&* x<D$Lmzm,x—fextb<o, ¥$$m 

[oioo] ^mmi^nm^^y^v-mtft^^kvx^m^n^^m^mm-r 

[oioi] '2^y^h^yr^B(DX^mM^m\^±^m^xmkmm(on^ 

m^n®wmfcmfe®zm^^xi&*xhxmm.i-zzk&x%z 0 #^&s§(37i- 
377)^^h^m^mmmm^mmmi^m^mxm^tix^^<DX\ 

So 

[0102] -±IS^#^i^lOj:5^2^^^b-^^^(^^|5i^S§^fflV^c^^^ 
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Y^fSi) <Drm&tb&, xmm-vhv, teffitiuk&-xz<tez> 0 tit. *<D'xmm& 
[0103] -ftmfc®zwf&^z7*b~>y*fa&m$i®&. ±.&uzm-*-\t&i±zmtc 

i~XoKim^^bX\^U(D^-^-b^77^y<b^m^<^^^b^ 

<-tZ>&mtf&>V)^ mmffimW) r gmZ&n=3. 48(DSi) bQ%<Dm*&ttti:b'tf 

[0104] -&mm&*7*v-ym&mm&b-r%&&. mm^mm^mmmmx$>^>i 
&x%% 0 

[0105] *&wn, &tKWk&mmm$:7^*) b^x^m^ri^yt^m^mm-r^o % 
¥m*&, mwmfc&t, mw^mm.^<Dmmz.wtm^p^<bh-^(DM,x^b 

[0106] •^IE7^h^^^ B ^j^^VN(«K^#:^^T^^bfc^^^Oja 

m^Mx^n^^bKx^,mm^^x^<Dm^m<DBm^^xmm 
feis^txmm-r^bfrxzzo yt&zmm^ti^ &xmm%ivtcmM<Dit 
^m^mKW^^b-hx^o uc^ot, 7*b~y?®i&m$ife&m^x, & 
wm^y^^yt^y^m^-r^b^x^o 
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[0107] &!Kfa&&®bVxmmZiXZyt<£&**W>Wi'tZ>o - 

^m^^^tmm^nmwmm^xmf^tstix^ 0 z.<Dmmz£ti&. vwm 
^zfcmttfcWibnftm^wimmz^^x^j 

[0109] -mfe&b&iKmcDfflM^ MlKMk<D*:%£bMWJ:b%$ m iz.m&.-TZz.b&'C 

nk7tmm*&mw]^mt£itz>, b^^tm^t^mb^x^^ 
[ono] *%>wiz, mfc&*mttft¥m*zmm-tz 0 mfemz, mtz7*b^ym& 

[Olll] •:7*h=^fj!f l f B ^!gj&v^^ =»T^3il 

, Am^tcm^yttmm£titcm^ytzmmi-zbtfx%% 0 %%mm^ mz.& 

[0112] •m^m^±^tc^mz^m^mtc^xoKi^m-r^bx\ ^u<dm.- 
^-vft7T4s<b®m&<m&£&%zb&-^mKtez>o 
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[0113] J»*lft«rfl»*.fc3t^*^Srtfitt-r«. ilf&S&te, tWIB7*^y^#Sft 

rut, mytvontrstto mmm&&<Dm&-*fafc&rtzmmmma^ 

wmmzfrLx±.jj^mttttz>ztfrx%z 0 utaso-c, mmttmfe&m*&m 
ytm*k\.xmj$,irzz.k&x%Zo 

rvT-y*s<- is<D735fa(07+\zmfe\^xmjzm a 

[05]7^h=y^Jjgfi^«®^ftAltL^Al*3tt^h^^3jSa^<OJjg^7* 
[06]yyyWT^-^©^#j»±^^#iSfi^5J:5t!:^«>Altb^:ASt)t^7* 
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[i^6]^^acate;iite^b$&A^^^ 

mi8]mm2a(DitLn^tm^Am^^m^mm^m^x\iiLm^^ 

[ni9](a) \z^))\<t^/— y<DmRB-kx*<Dmmytznz><7>^ ^ara^w 
m$xDA%i%m.w-rz>m, mi9(b)nm^m^AH^ e -eAttutAtt#<^ 

o 

IDo 
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o 

[^26]$2^KKcfc5^-K&^i&9» 

[|ll27]j^»Ja^3T{Cj^«IJb(a<b)^^5/K<Sro{-ty t c^^/^KIllo 
Clll28]Y^^Jm^-K^^^K^^m(^XZ^|^^Uy t citJiB^|ll e 
[|!29]yy/WT^y-^^eM^SiiCA^O^{i^{tS^h-y^^fp«iS 

[H34]BI33i:W:S/j;S*#^J;5Pliai:lRl«^97o 
CE35]ia33i:ttS'fcS*#lJ:«t5PIiatlRl«©^97o 
[H36]*9yK<0PBGfcJ;£HUfcfc<&afti3l3EI„ 

m38]7VAsTi^s—>'+ttmv<DMc&ib3&kmmft <t> mature— =**-k 
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o 

m62]^m(Dmi4mmmm\m^^m^tvx(DMx^m^7^-r^mm 

o 

m63]^m<Dmi5mmmmK^^m^tvx(D^nmmm^(Dnm^m^ 
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[B64]B63<Z>(5«*; (>f ) l-ov >Ttf Attft^tt* W>*«>KI«*:^1- 

^77. 
^77, 
^77, 
^77, 

[H69]*»W»fl!U7Sltt0l»fc^ 
£B. 

[07l]*|SWO^l9mm^(C^55t#m^ibW«1fB#^iSI^^^^-t-^ 

®b, 

[B73](a) tt#*fc«ffiAat&^-*-«S;E* 073 (b) tttt^^K^Kr^-rtftiB 

[074] (a) - (f) tm^mm^j^isximm^m^^t^fm^m^^^ 
CH75] (a) n^mm^Wimm^v^^m^^fm^m^^m^M. m75 

(b) H^<D/^^K(dJ;5ift0J|glo 

[E76] (a) te®&mmmftfettmfr&&td®i&M&^m3£m, m76 (b) « 

[077] (a) - (h) tt^*^ffi^IlI^^^Jja^^^#a©*^J^-t^lS;0„ 

[E78](a)«^wo»2iiii60ti^s^*^©jma^attwrs«s;ia, m 



WO 2005/008305 



28 



PCT/JP2004/010232 



78 (b) im&'<>b'<DWM&7<i-$iwm 0 

[H79] (a) w:!B2 1 mnmt&toftftm i ic^s^^^^^i-^ig , m 79 (w 

[H81](a)t4jB21*»»l60Wf^iHl2li«S3fe^*^«r^i"»*H, 081 (b)tt* 
[H83]»21|*ll!^tt<&*tf1^ 

38 W ^rHiS-r Sfc #> Oft ft 0>&tt 
[0116] *»W©#^Jt^ji8^«S7*h=^3feft^[ifeB& % $njKfl3tiftB&« &£X*zti 

[0117] llfc5c7*h-'S'?1l&&] 

A A B 

B A B 

o 

[0118] BUfc*5VvC* lfcjc7*h~y?%£Mi50<D— *Bffi50aa»e>J|22«f>©8Uft * CD^Pffi 

o 

& mmm -C*>3 Alt3fe5 1 £ Alt > r<D Att}fe5 1 tte«3te52£fco-c:7 
fe«9. ; e^tiAlt®*5J;tJ ? tti^®^^o-cv^ 0 
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[01 19] 'O'KB+SO^fcfctiU flRffPhotonic Crystals", Princeton University Press ( 
1955) &2>V^ Physical 

Review B 44&\ 16-^\ p.8565 x 1991^, ftb*{Ztf.L<%Zffi&tlX\<^ 0 
[0120] ^VK&lftKI&L/m, Hinc^-rm7c7^h^^^gffp50{i, Y#|6j (^®^T|6J) 
lci4«ll»^«E<Ja»J1»it**rL, *Si51(wfiE^X^|6j*3<t^Z^7|pj (fflJNft£JB18 

[0121] 02f4 % 

ffltit&n =2. 101 l(t =0. 3a) 

F F 

/Eifr^n =1. 4578 (t =0. 7a) 

c c 

0f©aS?H:, o>a/2jtc^ftSr- : eivetvSti*i-So --"C\ cotaAMft 
[0122] tt«Mfc«««a>a/2»ccr4,X^*<OAJ»t*0«*A SrffilvCa/* fcfc*t> 

0 0 
0 

1112^-t-yy/WT^/— >OT#|t]0>ttttU 2jc/aT?*>5^ > 7*h=y*|£fi50 
ttz^iRj^JHttdSj&v^-c, Hi^x^ieo(«ffi^fiit:«;*ift)d3J:ia«z*|fi!iSr^ 

^oTV^ 0 TEfll5ttt«4iO|Rl*^X^lRl-T?*)5ffil3tS:^^i-o TMl)fe(i 

[0123] ^<Dj:5^01^^1^5c7*b^^3jgdl5O©— «®50a^A3tbfe¥tS»Tfc 
SAi*3te51j!loV>-C^*b=:^teft50rt-Coe#3fe52Sr%^.* 0 

0 

50©— «ffi50ad>fc*©— WffifcSfffcA***^*^©^**^*!!^^ 
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[0124] AMM<Dl%flto'RG>mtiTt&&nk"1rZbs W^K^Ko^^KHtt, 
^=n-(a/^. )(m^fi2 7c/ / a) 

0 

5 0 H3^*3V>-C{i, !Si/<^K*5J:U { !fS2>'<vK±li*J-^9ii, 912*S*>SOt», 
7^h^y^^f P 50rtic^v^rmv^K43J:^2/^K^K^nmL^^ 

[0125] 03CO^^iCoV^T, /^^K|g|SrZ^r&]tc:PS^UT^Lytt<D*5|2|4-efe§ 0 

0 

12 

0 

A = 2*:/k *3<fctf 

1 i 

X =2tz/\h 

2 2 

<D2^<D&W}b\^X7*b-y7U&50ft%Z%mz.fcW-fZ>o 

[0126] ::-ej$fw$tSi Sr.^jc&i-ft^^h^^jisotfwifeSCA , x ft 

0 12 

z)x*mstz.m& , $mm$Tmbfem-rz> 0 m^bmMxzzx?^ muow 
m.mm$L$ka/x bm&^twi'kzmz&itm-rztc^ mvwnfcn&m 

o 

ffim^AmytsKDtii&x v>mk\ztt\sn\%bh;}£^mx*&>z> 0 u^ua^^m 

o 

akdm&l/O'Fx^ $mm$xm&x <DmkK£<9*%<&iku m^hmh^ 

o 

£o\z.n$}mffim&immiztez>zb±>ibz>o 

[0127] [E|4T^i-J;5^^^>'Kftill^kzT^^bfc^(^<DMt)^5^^c7)|¥3i 

mbtez>zbnBL<*abtix^z> 0 m^Tjk-rm^. m2^>y^x±<Dm^<^xn 

, kz(D^/jN$<^6(-o4xT^<7)^«^3S{-/J^<^ , 5, kz=0c£>£^£cDMt 
^tt5i¥^M«tt«*T^#<,d*oii#©^K^K©^«^ttiffi(Al*3tojK 
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[0128] U±m-<tiXo^ Mfc'<>Wz£ttmftiMK'<>'\r&mft)tfflmir&ft¥# 

0 

[0129] **s, »i^Ke»3fe»i±3fibfcr#siw*:#v^ft^tlcj (fl»ft*>*flsi::# 

-tzmmyt<om& (2 7i /kz) <o«flsas*:*<fca;:« , wm&&i&} & 

*-?OS/Ntts*<ST*«IIRBa«>*», 
[0130] *HKff>of^(ao-C, Att^tcfiffi^P^D^r^-e, JS#lift 

[0131] IH5te, HH^i-7^h-5/^^50O— «SE50atCAJ*3t51i6S^ffi 9 "C^«> 
5 e 05l!l*3V^tt, KSl^^^Kfeitf JR2^^K±»!l*tJiS^531, 532^$,5CD^ % 

0>8a»;£|6!l535, 536^5©"C2aSfet), ^tt^ttZ^fpJ^^b^V^ 
[0132] t^X\ — «&tg5Oa^0>Aat£ 6 £ 
n«sin 0 • (a/ X ) =0. 5 

0 
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I4, »l/<^KiSj;tfJB2/<^K±li*tJtS^611, 612j&s*>S<7>-0, 7*h=iy^ttft5 

ft*, «-e»3t<Z>»»'<^h^«r^#613i3J;t/614-C^-t-. ^V^T> % /^(D^t 
#i&100a, 100b-C<a*J-W4J:!K 2ooe»3t<DKBft^^— ©ittf ^7|6J615 

[0133] Z^f&J^e*4rl^^*fe*^l±, ^y/UT^y— VOT*|Rl«>«»JttJ:9 

n«sinO '(a/* )=1. 0, 1. 5, 2. 0, ••• 

o 

[0134] *38^#b<W?£S£J;5<k, 7*h-^jfeft^9J<ospffi«, fliRtf^h-s/^ 
*50(l3l#Ha)^AIti-5¥E»(Alt)t5l)i,7*h=s'^a50rt9JSrZ*|Si 

[0135] ( i ) <z?y jv7 ^y — ^(d tf> ^K^uffl -rzm&y 

^y/^T^y-^(D4 I >il^±(-#^-t-^^^=^^>K^v^5o M3.fi, 

•r^^-^^/^^K^it^^tt-s^y^T^y— ^o^iC?«i6o±©*i^vK^y 

[0136] ja»a©7*h=y^A(^^.fi01^-t-7*h=y^fi5O)^UT, 
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h^^Ba50O{Mffi50bri^^^ 
[0137] 0J;itf * |gl8(^-rj:9^> 2#|Sjtf>¥iBi&62a. 62b££g£-£-C, Y^tC/M 

a£W«-w&&tf^^wtv:[m^i^ 
^>ffl^^m^^«#Ji^m^oa498tm^-ouj99^^svN^r^s 

/fit J T nxv ^fc^LTV >5 e 
[0138] f«^^^K^^^#J^^lli8<7?#^<t^t$b{c^:^<-r5/c*(c, 09(c:^-rJ:5 
AM£it3¥®&£III8<a#^£^m^^it>#;i^n5o #>Rtf, 3^r^^ 
¥®&62a, 62b, 62c£:7*h-^;i§f B 50<£— ffi®50a^A^£it5 o HI 10 
Km-rXo^s ^h-^^ B 50(D-^®50aOii:tfj^^a<D>fi+B^64^ 

5«rfls9, iOte*B^mai«[654rA*r$*5o -*U;:.fc0, H8^-r^^|Wl^^A^ 

[0139] 7*b=iy^ft50Ofli»iB50bA»e>OW4t3feW:, *©ftfe«SB50b}6^iiCSJWft 

Id, ^Otti&bfcte, fl&«S®50b<Dja»lfl|at^J;t)lHl*f3fe66a, 66b£fcoTL*5. b 
/5>U HI10^^i-«t5^^h— y^^50O— «Sffi50a«>ii:fl9^ffl:»L^»!a(^ 
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[0140] (2) <7V/\sT>S-^(D&Rm±<D'<>b*&tmi-Z®&> 

(2a> ®#> xm^zw&'^Y&m 

a^&AtH-5#(AtOfc51)<DA#t# 0 £ 
[0141] n-sinO • (a/ X )=0. 5 

0 

o^^^^«t9{-ia^«r«b^i^^i/^K^m2/^K^^^m^ 

[0142] om2/<^b*mmyti*. mu^m^-fx?^ i&mmmm^m. mmtnmm 
\z.mm<Dm^feL, mmco\uio6tmo7(Dmmnmi^hi^^mmytx i oh 

[0144] ^c7)J;5^bT^l/^K^2^>'K^J:^feM^m^t)-frfc^«]^#5^j*« > 

0 

[0145] U>>U 2S^fc^V ^f4-tixeil±^0'K^<tSe»3t^«S^oTb* 
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[oi46] tevmtbAtt^xzm^b'ntem 

[0147] n-sin 0 • (a/ X ) =0. 5 

0 

&^*fvW32)£^5w<^-?#£ 0 EI13(C*5V^, ^13mSfn^KJrtf>*J- 

cons] Ait)t ^tiit^/c^^<DT\ ±ib (2a) (D^mtmrn^fm^. 

0 

[0149] (2c)2pffi}SO^^J:^>A^)t^i=l : i^m 

^^T^N=^^^^ B ^«ffi^A^i±-^t>^P#^J: ( 9fint0^fc'5m^^^-- 
vjisj^fifc^ns. -t^-C* «»OUii06i:«#o«l07*Si(SJS^jll04Jc#^Eb, 

[0150] A&ft e <Dm& 

n-sin 6 ' (a/ X )=0. 5 
o 
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<D\u 1 o6tm.m<Dmo7i>mm&T mm 1 05tc#&u mm mm mm 1 04^#& 

o 

[0151] <i£tBte^70^££0&ft^2&a±(D|I]^^ 

[0152] {41=@^70^^^ST*^)i^bfc^f*, ^S^^/>^^oT^l^ 

[0153] igisT^-^es'^ita^To^^ita^^^feSo {it@te^-70 

£|!TO;iJ^2a£^£te^1£^7l£^ 

[0154] (2e)mMa<D&tt&*b®lbAttMz£%^&$i<Dmm 

±15 (2a) cD^?fe}Cj:i901^^K^fil^:^^2/^K^«^^/5^#-f § (fi&S j; 
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[0155] ^fe-cji, <mttrf-*$&x*7*h~*y?®ti , a bvx. mcmm(%tmmi>mca) 

n«sinO • (a/ A )=0. 5 
o 

[0156] (2omM2 a (D<&ftfe+mfrA^£ZTpm(Dmm 

±t5.(2d)<DjjmK£z>m&. a/x (Dm&o. s^m^^b. ^m/o. 

o 

z><Di>mM\z-teix<z> 0 *>»=wj:¥<Dmmftmmximfe*&ffif&-rfr&s ± 

[0157] Lt^U &ft&*<Dm%\%7*h~V?1&&(D2i%(D2ab-fZ>bbi>l^ 

n*sin0 - (a/ X ) =0. 5 

o 

0 

[0158] z.(Dtnsb, : t<Dw.mzmMa(D7*h~v?&£k%mmi- z>b, ftfecDmik'^iz 
£%mftimMytznz>zb&x%z> 0 ttmz. ±M(2e)<DjjmzMU\^x\^tK 

iim^(Dnm^2a 07*^^;j*||<£>Jl#J<£>2{g) X&Z&X (2e) (Djj&bltt 

[0159] mm2a(Dit.n^bm^Am^^i L m^<Dmm^^mKisi l -f^ ^ 

mWK) j?$t =0. 30a mtfT^n =2. 1011 

K K 

m&L) /?$t L =0. 70a @#T^n=l. 4578 
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[0160] HiTic^i-tttttt^-iiott^ mmmn=2. oo<Dmi*M<Dmm^ mm^n®. 
j&vwmi i i&tmu 1 1 ^{c©rr^n= 1 . oo<d*5^sao-o 

-CfcSo «£^M(Ctt, W*.tf«3*«A»A 0 =47. 332° fc-frfr-tirteWaofll 
iBil 1 2£29:H\ Z.<DMW\ 1 1 2«r#»*© AttiRifcLT V *5. 1 1 0<Di&m 

Kit, ®rr^n=2. 00©j&#Ntf>&nujWKLTVV5 0 
(MftM)&teMft<DYjj\iil<Dm£t ttl. 6 a> JBJiFf^n {22. 00, 

M M 

(^N)^^<0^iSOT^ri&JcOj9$t «0. 4a,©rr^n tel. 00, 

N N 

{£*Bte^ll0OT;fr|p]J!#ltt2a, 
{i£+B^110(D,Z^|P](Z>J¥$(il. 5642a-C-fcS 0 

[0161] tefe, fltfate^oamwu «f3£«)|Hl*f3t* J »<'Qi*J;5»!:*ii^Ufe. 
(AW*) 

(JSt?B^<^«SA. ) X =2. 941a<OTE(B3t(«»0|Pl^sX*rRl) 

0 0 

(a/X =0. 340) 

0 

(Att£ 6 ) 6 =47. 332° 

fc*3, n- sin 0 • (a/ X ) =0. 50>&#&iKJ£i-5„ 

0 

(tefite^oise) 

tef@te^llOK£5^#$£im7{c;^1% WflHniSjftS^aWKjftSMK, tefBte^- 

[0162] Hll8{C^-rfl|^Jl?«, im7fc^-t1?l/&K:*3VvC\ ^NfCftpLT^h-^ 
>£i&50*:flll\ fitffitlHF-110i:7^h=.y^lSft50Sr0. 9O9O9a0>KIMiT?Ba«U 
Z<Dffimfcm&rmn=2. 0«113^«ttl/^, *ut, ^h^y^gfUSO 

[0163] S'alTWu a/ A ©iuiaS/h&V^'T?* ^^-b^y^ill^Sr^ft-^S 
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(2g)#4«>«Sffi<0*iJffl 

[0164] m9(a)lZtt&\Z s 7*b~y9M&50<D®tomffi(1H&<l> )50cl£A&hft 0 

1 0 

O At* % (¥«£) 80£ AJHS-fcat, tt^O'KOttfKP (H 1 9 (b) Srf^BI I- 

0 

[0165] H73(a)»4, Hl9(a)-CttMLfc7*h=i^ttfti»afeKi:RI*^, 7*+=^*** 
I>50^#4*iM(fl££</> )50ctdAtt£i 6 ©A*ftt (¥©&)80&Att£-fr£f» 

1 O 

^0lJ4r^-Mft^ia-e*)So 073(b) tt, 073(a) ^i"«ritlfflK:*Jrt*, 
K<0<£«&fis0^#*fc'<^K0-C*>S, 073(b) "CM:, *HS)«liB50c^AWi-* 
A^SO^ff^^m^A^^fcS^f^ltS^h^^/^^KtO^^ 
ffi«rlli*83-C^U *(OA^3t80*siRtf««»«t0t>ia«*O/h$V^AI*3t-e*> 

ft 0 i «r*i-6»IMl89i:Ii:2flff 
[0166] 073(b)a»WW»SJ:5H:, ^83T^-f-Att)t(^ti-^^OAIt^)^#-^ 

kwu HA-c^i-3ie^<^Ko(fe«(^<>'K±o3lS^/S) mpfyAsrir/— ><om 

1 0 

JlSicJ; , 9tMl^^/^$v^Att^)^^{-^i, SAT^-r^^^K^fittss 

[0167] Z<D&?K S 019(a)*3^073(a)-C^"t-J;5^«>«®5Oc^Alt^l 0 tf>A 

o 

6x*<DteM&fezzm&mfcibmbtitch(Dbti:z> e t^ot, 019(a) *3<tt^07 

[0168] (^«>«8®^yxA©ia^^) 
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[0169] T^XAS^te^-m^bit^ 
074 (a) - (f ) ^KWrSo 
074(a) li^-t-7*hn^Jj$ift!»&«J-ett, 7*h~V?ffi&50<D$l£>i®Wi50cb 

o 

i\ rw^i^jtt*©A»3t^7*h=^jga5ort*e#UTWItffiiJ^yxA 

[0170] Z<Dmj$.WlZ£tl& s 7^-h^5/^^50O^«)iffi®50c^A^ 6 OAtt*( 

0 

80&A*ra-fr3*fr&t^ Att^;80C0l^#^7 p yXA120A^J;oT^^r 
[0171] 074(b) fc*-f7*h=y*<S*i*ttttT?tt, 7*hny^Jjg*50O^Je>flSffi50ci: 

^-rs^^Eg^^o7 p yxAi20B^BLTfc5o r^yxA^OBfU;^ -f 

yXAl20BlCAat1-5Al*ft8()OA**#ft 0bL<teffilt;fr[6j) 7*h^5^*$ 
fi50rt-COAIt3t80^**lftl(Z^lRl)t-&i-So ^<7?«^JlCj:n«. Alt 
)t80C0AM^I^(t>U<«mit^lS])^Z^^]^b-CV^OT% -ffeO^SS^^ 

[0172] 074(c) ^-t-7^-b-5/^f B ^i68&T»tt, 7*V~y9tfe&S0<r>m#>mm50ck 

1*^800 AW^IrI OfelXttffllt^lRl) :7*N=s^*SJl50rt WAI*3te80tf>& 

^^$ti^S«o±ffi^fiE^lRld»e>AI*$^Sc:i:^-c^5 0 
[0173] 074 (d) JJl*-t~7*^jx^*S*il|C»IST*t4, #4*^®50c^M«J:9^H^ 
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tf0O:/yXA12OD£l|$mbT&<5o ^O7 p yX^120D{c: < t<9, 7/yXwM20D(CAM 
m&iV&tmm^ 7*b~vm&50ftV(DAttft80<Dtefflj?fab-- : &-tZ> o Z<D 

[oi74] 1^174 (e) c^t7 *\>=-?m &m&&-?n. m^m^ocbmm-^oKTi.n 

^<ZX/yX^120E£OTLT£>5„ C<D^XA120E(^.S#t£*IJfflLT, 
120E{CAlt-r6A^)t80OA#t^/l&J (t>L<(itH^|6j)^ % 074(b) ^-fyir 

[0175] E!74(f)^i-7^h^^^^ 1 ^8S-e^, 7^-b-:y^^ifD50^fera50c^ 
i£^i--5J:5^7-121^I9:fltLTfo6e wO^-1210^t5il21a^fflV^, 57 

ft-WAttmCHDmWjjfab-gcrZo ^-121O0ffil21ate, 
[0176] 074 (a) - (f ) iz^i~ Ji|S#«^!lT1* x JStfr^KfrH^ At*ft80O2f 

[0177] 075 (a) te, 874(d) TttMUfc7*^jx^JttAJ»jftj»0«^tCOV^T, H^S 

TV^o 075 (b)tt, 875(a)l^i-*^J(C*3tt*873(b)i;|Rl«^VK8t? 
&>S 0 875(b)"t?l±,^«)«Sffi50c^Alt-t-5AI*3te80d5f9:th^jfe»c«>Att3t-C 

^f^Jl^J:^^^^/J^v^A^T*fc5^{^^t5l^^^li^^R^l 
24T*^LTfe5 0 

[0178] H75(b)j&»MW»£J:5H:, ^J»i23^-t-A^3t(Kff^jftl»[OA*t3t)w*i^ 
fctt, H^L-e^-r^^^K^«126^^y/WT^y— ^_bi|iJ^#J^125_h 

KK5<fc5fc$ <b0 ^fafiLTfcSo-^^>^b^^0 B B5Ort^Z^[Pl^aitf 
i o 
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fiirr^3^±^co^y-*L<, ^Jx.l^>y=«>(lirrW3. 47)/j^£ffl^S;:£: 
[0179] Z(DWf&M\Z.&tUl£^ ZfVXJ*l22<Dmm&*U<\^Xl£&'<>V<n{jLm26Z7}) 

, A^ft8o<Djig&&^ra 
/wr^;/-^±w]<Di£#im25±^ 

[oi8o] mfrmmb®ffi&*<D®.?>.&fr>&) 

0%&A,tc7*b^y?1fegkm&®<Dmf&M&^VX\<^ o H)76(b)te, Hl76(a)^ 

^i-m^m^if^ m73(a)bmm<D'<^mxfrz> 0 m76(b)-e(i > nm&^-i 

[0181] E)76(b) fi^ftfrZ&oK. %Ul&lX^1rAtft%SO(D + rfcmffi%tf7*Y~y 

?ifegkb@i&-fz>m&K, mmieix7jk-rmn^m<DAmyt^^^x^ m% 

10 

£f§SL-t&»5 0 mmi32x^Tmm&m£vi>mmm(D'b£\,^A%iytfc<>\,^x 
m&m^t>^xhffi&'<>'h*<DiiLmi64iz7'v^T^y— xDmww&sfrb 

[0182] CCDIH76 (a) fvL^«j$#!n;:J;tU*\ m^BseX^Brntm^m^Wn^^fX 
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[0183] ®mtt*mfr&tt7*h~ym&m&wv>mj$.m<ni< <^fr*mn (a) - ( 

[0184] le!tfte^l30£^*Mi50c^m^^ 
0"'J«r. 1^177 (b) - (d) ^L-tfc5o 
H177 (b) <D^^ljTii, -^(OiEi^lp]rr*&^l 30^ijA,fc ¥^¥151^136^, 

[0185] H177(c)^tM^J-C(i, ¥ffTOSl£l36tf>, (HUff^lSO^iJA/T^ViVMi!!^ 

[0186] m77(d)(Dm^mX^ 7*b~V?1fe£k50(Dmib$%)m50c\Z.\E}ffi&7-l30&W. 

IHtfT^lSO^^^^ffisOc^^T-^V ^^<Z>^0iJ£, 077 (e) - (h) ^ 

[0187] 1177(e) <0«^jT?tt, lo^®(dlHltff^l30^iJA^ffH^^O7 P yXA137 
IU^f^l30^ift^®50ci:^5 1 2fT^S<k5{-> ^^loOEftiJ^J?)*® 

50c{CiS^ii:TBSfiL-Cfe5o 
[0188] H77(f)<Z>fHj&#iJ-Cte, lo^®(C[H|Jff^l30^JA,ffH^^O7 0 yXA138^ 

, ^rOlocDffi^fe^BSOcir^W,!;^^^, <b9lo<D®£#4&#Sffi50cK: 

mm%yvxj±mzMj:vxfabmmz\mm&*i3ozMA;Xh^\ 

[0189] IH77(g)(D«^!|T*«, Hl^f^lSO^iJAyfcW^S^lSe^, MftSSfS- 

®ffife+i3o<Dmmm*zmzmmz.istdb<nx&v, mm^^ommt 



WO 2005/008305 44 PCT/JP2004/O1O2J2 

[0190] ei 77(h) (Dmf&m-ci*. i^<Dmi,mmfa*i30£MAsi£&nELitij&(n7\)xj* 

[0191] J^±&^fc(2a)~(2g)<D#?!^J:^ 1 &7c7*N=^|&iS fllC, ^;UTV>/~ 
^®ffitf'±CXm$LWZ*m-?hZ>o U)>U ±3£Lfc(2d)~(2g)0;fy?!fc-Cffl^ 

[0192] JUT, *»WO#H16^«lJcov^lftWi-So 

^±la0^L^l^7C^h^^^^^v^T^i^^OT2O^1-J;5^^#m^Sr 

[0193] S20tc^i-3t^*^tt,E21lC^^lll^ffi^57*h^y^S««^ 
2OO«rffl^T«j£Ufc*><0-C*>5o £©7*h~y*l£i&i»i£«&200fci % >I^&Si£9 

[0194] EteOfcl^-r^SSf^tt, ¥®iSOAtt^94^ro^KV^X95^ifOl/VXWlvl 

j^-a-rso r©3t»i, 7^^^^^^gS2oo<D7^h=5/^f B 5ort^siu 

*&^92, 93tt, 01O^"t-±|EfittH» J f-64, 67fc|ig8S0>fcO-t?&5 o &*3, 
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coi95] 7*h~v*i&&mfoWi2oot^ -*f&j mmxfa-e&zYXfa) \z<Dfrmw&*4i 

[0196] *T20l&Wf8.-fZ>l lk7t7*h~v?®i&SOn, m21&£Tfm22K7jk'f&olZ > 

A A B B 

= (t +t )&fcofcJS»Jtt#®K&-C*>S„ 

A B 

[0197] ^9yK202tt, =T201tf>J^$];frfr (— 2f|p]) tcSEfcMfll'J^®^ 7*b=-V?1& 
[0198] iOj;5'!e7*h^y^J|SJ|»«[8S200S:«dc-r5{Ctt. ±T^rS] (Y#[p]) *3«fct*fc 
[0199] (Y^fBjtf^— K) 

0 

23#flg) 0 

[0200] El23tC^-r^l/^>'K±0^ (0, ky, kz) fc&Z>mmft<D&lfc<<?bM^ 
k = (0, k y, k z) 

[0201] Bfc2] 
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A = 2 n/ | k | =2 tz/ (k y 2 +k z 2 ) °- 5 • • • ( 1 ]£) 
tan^ = ky/kz • • • (2^C) 

-r^>(l2l24#M) 0 
[0202] =T201*e*i-Sifi«!iOtfctB«E-g'*#«:, 

2A | k | sin</> =<t>+ *N(N = 0, 1, 2, 3—) • • • (3it) 
-CfcSo fcfcU 2A{*3T2010J££(=TJ?£)T&5o (##:a^>*«t*r3tjftx 
^J^&WJBu 48H) 

<D=0---(4iS) 
[0203] =»T)¥£2Ate: N 

2A=am««« (5^) 

(35fc)fc:(l5*;), (2iS), (4S:)*5j:t)«(5S0«:ftAL-CSEa-t-St, 
ky=N tc / ma* • • (6^£) 

25td^-f-«fc5(C N *— raN=0O0ft*— Ka»bN=m©mft*— K*T?#&U 
[0204] "fVjVT-yV—XD *foU±<?>&8£% : Oft*— K 
-7V)\>T^/— XD$tRm±LV>fcflH£ : mft*— K 

£&s 0 i>ott>, * aso^ifii^ft*— K^#^«(4^:)<7)^^^^t?fe ; 5i# 
[0205] mmtm^myx \znm^^2^iyvt^i£-r^m^\z.-hmm\z.^T2oi^ 

0 
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o 

[0206] El27{*. jl»Ja(^3T201(^^bT, 3T201^|P]C^T'MI^]b(a<b)O^7y 
K202SroJt7t»^^ov ^TtD/O-KIHSr^L^O^fcSo *9yK2O20>JB»ias=« 
T201 J^fr-f *>m^:#V ><D-C % PCM^^^^C(C^i-^75/K202(DPBG^ 
3T201O^l^<>'K±^^— KN=miN= (m-1) fO&»a»»9, '020©^- Kfclt 

3T201<7>*— K*dS#</ioTm2fe*— Ki: (m-1) ifc^— KjftS'^KEIiTttfA/te 

il<^^>^^^C^fe^fT5^fe^{^7^K202Oj^»m*U0Jl^^@^-Cll 

[0207] •^7yK202<^Jl^^C(DHffl^±PS 
•^^PBCiife^pJtl^a^b^ffiPg 
•3T201(DMI^ 

^W^#^^^^^nfcff ^<b-r^^5^ o £f c% H26^-f ±5*, !&2 

mm&=T2oi£vi&ft'\^<LXPBG&£ifc-rtbiti-£^\ 

[0208] ^9jyK202WPBGOflrlES:1HlfflSLT^— K*#Sr3fe*fafc«>mW:, 
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•*T20\b\*mteZ!&ft<Dm&ib1i<D?7yh*202b-rZ, 

t\i ^tcjjm*m&h& vm&Lxm v ^bh*imx&z> 0 
[0209] 'wmKZzmc&tixDWZft* mmmmmm^mmbLtcMxh^b. ^ 
^202<Dmc^my^h^ym^<Dmmm*m^3mm<^xh^b, mc 
&M^ftftbM&mftAwmmfrxv&?^btfbz>o t>-h*>A,, *&mzm 
mik^<^^bn^hb^mmm\iK^mm(D^^B^v<^ \ nmz>& 

[0210] (XZ^fpJCO^E— K) 
[«3] 

k= (kx, 7c/a, kz) 

[0211] T'fc«9, El280Rtf>¥^ 
(kx 2 +kz 2 ) 05 

s 
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[0212] u)mm 

2a 

(b)fflJW X 
ai/(lV4+a 2 ) 0 ' 5 

izmfcttfom^nmftmwiLcx. am*fc*a*rflBtta**>a. tz.*>*K (a), 

(b) 0^l;±|5]«ilfi±Klwm^ 

c) (DigEIHiri* 
[0213] ^ /n<a^/(X 2 /4+a 2 ) 0 - 6 

0 s 

(a) jl^ 
2a 

(b) Jl» A,/cos<f> 

(c) jg^ 

a ( X /cos <*>)/{ (A /2cos <*> ) 2 +a 2 } a 5 
[0214] X /n < aU/cos<f>)/{U/2cos<J>) 2 +a 2 } a5 

0 s 

•••(75$) 

2L(2 7c/;i)sin<f> =<!> + ttN (N=0, 1, 2, 3—) ••♦(85*:) 
[0215] fc&5 0 foft^ikM&tes 0- 7c 

0= 7ZS, O^s^l 
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«3V vT (85t) &&M-tZbs 
2L=(s + N) A./(2sin<f») 

0 

&-f5fc££>2L<Dfl5|l|{;i, 
OJfc*— Kd*#& : 2L^s*/2sin<f> 

0 

Ufc*— KiftS#& : 2L^ (1+s) X /2sin * 

o 

0 

[0216] 0^2L< */cos<f> 

0 

2L= A/2cos <f> 

o 

f ( </> ) =a ( A. /cos 4>)/{(X /2cos <t> ) 2 +a 2 } 0 - 5 
-U /n)---(85*;) 

0 s 

&S&200<D3T20lft^Cj&fc£>*l/, f(*)^iETfctl/^=T201(D{|iJffi/5^O?i 
[0217] ^T©^#, 
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X = 1550nm 
o 

a/ X =0. 28 
o 

X / X =n =0. 30 

0 elf 

n =1. 45 

S 

fu) 

2L= ;t/(2sin<f>) 
2L= A./sin^ 

«r«£«lt!:^ciyhL^97*S|a33'T»*>S. fcfc*U f ( * )l*JE1k<DWmMti:<DX^ 
10{g^t£*UC^BEL-CV^ o 

Z7^m^tl^><t>(Om±i$.<t> 1*90° -C^OT, ^L-^E— K^#«fc-T2L<D 

o 

®m(*s>y^— Vmmfe* = 90° <Di|!iU:twfc5(E]32#HB,) 0 2Li6Si£- 

[0218] EI34«, 

X =1550nm 

o 

a/ A. =0. 50 

0 

X / X =n =1. 1 

0 eff 

n =1. 45 

s 

0 =17.3° <DM&T*(D$mt%:Z> 0 &33, ^E— K#:#<DPg#£&5 <t> tfMjtte 

0 0 

s 

[0219] H|35{3:, 

X = 1 550nm 
0 

a/X =0. 70 
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X /X =n =1. 40 

0 eft 

n =1. 60 

8 

[0220] JW±oJ:9^tii|^$tiytmilllfe^fi|{cJ;^(i, aTo*U,ft;W<b;ft,5 0 

(1) r^BBtiiaOlll— =£— KWftttj 

[0221] (&SS&#) 

f(90° )=2a-U /n)<0 

0 s 

m^m&2Ln, « & * = 90 0 >T<£tBi^#:# (75£) m** 

tfZO&i*— K (N =0) <7)^#^-T 61513 
s^/2^2L<(s+l) A/2 

* ©ft^cfflt-efes * =90° Srt>o"c-t©{ws-esiti-s»^oteti 

0 0 

[0222] z(D^£^±mc^m-^-mmmix^ &©*3*ftMBa**a«#e>*LS 

o 

[0223] •^^MCi&ft^SWtt, a/ A tf*0. 5*il:V^/J^Vf frit 

0 eff 
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[0224] (2) r|S£GflC&«>#^-Kigi£iftj 
f(90° )=2a-U /n)<0 

0 s 

m^m2u-x, <*> & <*> =90° <Dm&iz&\<^x<m&&&i i ¥(7j£) k& 

[0225] {s+\)X/2^ZL 

izhz 0 t£tdu=T2oift*mmi-zfcmKftitzteffift<Dm*m4 =90° 

o 

[0226] -mmm&m\<Hftmtf*%\<^m®x*frtii-£. &mMftm*m&tsnz><vx\ ^ 

[0227] (3) r^^^Ciife^-^- K^^SSj 

f ( <*> ) =a( X /cos <t> )/{ ( X /2cos <*> ) 2 +a 2 } 0 - 5 
-(1 /n )=0 

0 s 

«fc-Ti!fTiEteS^<7>ft;Mfi<*> (0<<*> <90° )d«#^E-r5„ 
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m&WW2UZ.teffift<!>&<t> = 4> (0<<J> <90° )<Ol*4t\Z&\,«X<m9L4tfk 

0 0 

(7j£) *5ft2>o^^~K (n = o) <D?>.ftte.-tz>%m 

[0228] sX/2cos4> ^2L< (s+1) X/2cos<l> 

0 0 

iztbZo titii,, =T2o\ft*mm^%WLm*&$tif\<D&*iw.<t> (o<<*> <9o° ) 

0 0 

[0229] ^?>J:9#r^:£^C&^^ 

[0230] -gM^^^^^a^* (o<<*> <9o° )*mx.z>tMfrytfc£.cz<D-?, 

0 0 

[0231] •^^P^C^^^tt, a/X &&±fflZ&&&W£iOh*:%\<MmzttJfc 

o 

eff 

[0232] (4) r^£mD&#>#^- K^SSj 
(&g&ft0 

f ( <f> ) =a U /cos <t>)/{ ( A. /2cos * ) 2 +a 2 } a 5 
— ( X /n) 

0 s 

«fc-T<f. (0<<t> <90° )^^-t-§ 0 

0 0 

ig&^i2Lte, -fSM^ tf> = 4 (0<<f> <90° )^^C*3V^{i+gS^ 

0 0 

[0233] (s+1) A/2cos<J> ^2L 

o 

{vifeSo fcfcU =iT20ift*Bm-fZ>$iW}tffc&fi<7>Mc*:m<t> (O<0 <90° ) 

0 0 

^otnT201 0{|iJffi-T?Sl=l"t-^^^4tS^^#«s , 0 ^ s ^ 1 <Df£H 
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[0234] roj^&r^^i;^*^^ 

'teWft<t>fr<t> (0<<f> <90° )UTXfotxlXfflC&£>tfte£ixX\,^l)K m&i 

0 0 

•te&fi (0<<f> <90° )«rje«t»ix**s^l^6©' , C, A*dli»f«;-e* 

0 0 

[0235] • m-**-Ke»»wf4/ie>*v ^ mm&m&fc\, *D-c*m¥m&k<oi&£&m 
[0236] m2mm^m] 

[0237] (Y^IrIO^— K) 

tt, IH26{;:;^-rB2/^Ktf\ N=0tfX)#^E— K-C*>5o IH25{^i-r3gl/^K<£> 
[0238] (Y#|*|0>lJi-*-K&#) 

l{^^-7^h^^^^0^S§2OO(D^^^^K2O2^^^^^^9iLTPB 

«lll36^«9^ll^{-fc6^^7^b=y^a50<D^(j:J:or^2/^>'K^ 

[0239] (XZ^IpJO^— K) 
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s 

[0240] (a)JUfilla 

(b) mm x/cos<t> 

(c) mm* ( X /cos *)/{(X /cos <f> ) 2 + a 2 } 0 " 5 

tthmztiztK (b)te-mmmz£^x$i\5itfwiL-rz>o ^t, mtittt&'jEcz 
-*imm*hz><Dte (b) t (c) -c*)«9 , 

[0241] X /n < A. /cos 4> 

0 8 

A, /n <a(A./cos</>)/{(A,/costf>) 2 +a 2 } 0 ' 5 

0 s 

So 

g( <f> ) = X /cos — ( X / 'n ) 

0 s 

l^ifcg ( * ) tt, * #90° lCafi-5<^>-f T'^^S ( + oo{c|§f5[-r5) 

[0242] */c, xz^Ert w^e— y/wrv^— v©*#j|&±<?De#j (om^tm 

IH38{i, 

A. = 1 550nm 

o 

a/X =0. 90 
o 

X / X =n =1. 2 

O eff 

n =1. 00 

s 
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tt, <3«a * #34° WT<o«SiW5o tt*J, m— =e-K*f*ORB»^/j:*^»^ 

8 

[0243] 12139(2, 

/I = 1 550nm 

o 

a/ X =0. 80 

o 

X / X =n =0. 80 

0 off 

n =1. 45 

S 

T0&&^irr^TO^-Krimftft^^ 
[0244] (l) r^F^Bca«>^-qe-K3f*lftj 
Sfc^gU^yL/cos^-U / / n)=0 

0 s 

&fcseaMl<0**flt* (o<<*> <90° )*s#^£i-« 0 

0 0 

*»K«2Ltt,e»^*36S* = * (0<<f> <90° )©»^^dSV>T<fe*a«E^ 

0 0 

(75£) teSHtSO**— K (N = 0) 0>*#£-t-5f5H 
[0245] sA./2cos<J> ^2L< (s + l)/2cos<f> 

0 0 

iJUs>5.yt>sru3r2oirt«refrra«ttdse*A©**fflt* (o<<*> oo° ) 

0 0 

So 
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[0247] 'mm#4>ffltkm&<D&-xm4> (o<<t> <9o° )*m%.z>bMti%&%x,z>v>x 

0 0 

0 

[0248] (2) r^3fe^MCii«>#*-K*ttlSj 

[0249] (ftS&#) 

*5£gU) = ;L/cos<*>-U /n)=0 

0 s 

fcfcSfciM (0<<*> <90° )*s#«Ei-5o 

0 0 

*«ii»«2Ltt, * ds * = * (o<* <9o° )<Dm&\z.&^xmm&0k 

0 0 

(s + 1) X/2cos<i> ^2L 
o 

fc&^fc^u^-r^sj^s^^ft^it* (o<* <9o° )4tot«ffi 

0 0 

[0250] r<oj;5*r^^Bijcaje>#*— k^&s&j-c^ ^^^ffl^jm^tbns 

o 

(0<<*> <90° J^^iritDt^^cS©-?, ISiftlf IIT'I 

0 0 

taw mm&ffim<DmnKfotaxn, m^mf ^m^mmm^^—- 
[0251] • Ke»fcttfce>fcv ^s, ^jfeKiffiisjtsv ^<DXftU¥-mwib<Di&&&m 

[0252] [^3^1fe^^] 
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Ufa (xz¥iin^/ifcj) izf&mmmm «=T3oi<b, ^^342t^m^.x^^ 0 

[0253] ^s>K342te, =T301OT2/ |&J {CSE^PttiJ^iHi^, Y^T|6j(Cjl»Jtt 

[0255] @#r^n <D^H%©^J;i9tll^tt^:3T301OT^rS]^J¥^^2B-e$>«9, flfllS 

0 

PH|iJ*®^7^K342^lt^TV^o =T301*O&B<7>fK}i££</> 
2Q{2nn / X ) sin </>=<!> + *N(N=0, 1, 2, 3--) 

0 0 

[0256] -vhZo mnmtm^n. o~ n <Dmfcfoz><D-n- 

<P=ns, O^s^l 

sin<l> = X (s+N)/4Bn 

O 0 

tm. 3T<7)/^K|gl(W^R^S)^^^^--K«lll410^^^-r^o HI4 
1 Itt- K^4fi#ft-r^^Tfc^)o 3T<^J?:$2B^ip:<^^- K^if Jp-f 

[0257] ^^K342Srn £<0®ffim<Dm^nVoWk'rZ>b, 1&lkM<D**-h°VfrfflC&£> 

O 

5^<b^^v\ U»U ±5zlibfcl^7u^h^-/^f B ^j;«9^^K342^«^b 
[0258] (XZ^fttf)^— K) 
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K 0 „ XZ¥ffi^<^&^ A. = A. /n cos</> J^^SnTaOl^JC^ 

0 0 

Col v-cslja.*. 3T301 rt«rZ*lRllCitff Ke»*«rY^lRli: 

iti6»i»©7*hsi^ttfifcj;5=iTo»^ra«T*^(ia42#iia). ffi&^-K 

[0259] (a)JlSfl a. /(nsintf) 

0 o 

(b) J^)#] X /(n cos</>cos0) 

0 0 

(c) JDftfl X /{n (sin 2 0 + cos z </> cos 2 <£ ) } 0- 5 

oo 

A /n < A /{n (sin 2 </> +cos 2 0 cos 2 ) } 0, 5 

0 8 o o 

n >n (sin 2 0 +cos 2 </> cos 2 <J> ) 0, 5 * • • (9^) 

s 0 

2L (2 7c / A ) sin 0 = <I> + 7t N (N=0, 1, 2, 3—) 
fcft6(H31#flR). 

[0260] flMs&{b**ra:, o— 7u ©Mte&so-e 

0 = 71 S, O^S^l 

2L=(s + N) A/ (2sin*)^5 0 

0 

0<2L< A./sin<f> 
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2L= X/2sin<t> 

[0261] oao xn. fcmn <t> ks^<«»)^ctc&*Iwov >-cw\ 

h(<fr)=n— n (sin 2 (/> +cos 2 <J> cos 2 )°' 5 

s o 

[0262] KiT^, 

A. =1550nm 

o 

<t> =56° 
n =1. 45 

S 

n =1. 00 

o 

h(<f>) 

2L= A, / (2sin </> ) 
2L= A /sin <f> 

4r«tt»i:^nyhUfc^9736SBl43Tf*><5. fcfcU h(^)f4jEA<0**S|BI«/j:©"e, 1 
OOOfg (Ctt^LT^iaLTV ^ 0 
HI43^*5V>T{* % h( <i))^^^^-h^(7)-t?, * <E>fl£ta&»j&>;be>1" teftftfcMWJ® 

$tt5^©ft^* «90° X*3bZ><DX\ m-*— Y0kW*ffitz-?2L<Dm&(?y^ 

0 

^/l^e— K««) * =90° (043#JSQ O 2L*s^— =&— 

[0263] 044f*, 

X =1550nm 

o 

4> =50° 
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n =1. 55 

B 

n =1. 45 
o 

&ft<n&*m.4> AH =33.4° K#f£-f-£*Sllte&5o ft*>\ K&#tf> 

0 0 

mftbtezmmfi<D&*m<t> mm*, n (om^m^i-zt^x^xm^-r^t^ 

0 8 

x%z> 0 

[0264] n >n Xhtllt, fcmft<D&±.m.4> Ofifite^-f 5 0 n <n {^Si 

8 0 0 8 0 

[0265] 045(* > 

A. =1550nm 

o 

0 =50° 
n =1. 00 

8 

n =1. 45 

o 

^teWft<DMl:m<t> fi(* =90° )X*>Z<DX^ ^-*—Y3kW*mk.'r2L<Dfo 

0 0 

[0266] J^±O e t5l-tH^^nfc:^3ll»fll^J:n^> SkTOmMtmbtlZo 

(l) r^BBCii**— =e-K*ttKj 
[0267] G&sMeflO 
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h(90° )=n-n sin</> <0 

s 0 

m&wm2u*teffi# <t>&4> =90° <D®^z&\,^x<>r.mm&%ii*(7$:) 

SO**— K(N-O) <DZ*fr4£-tZ>imL 
s^/'2^2L<(s4-l) A,/2 

0 0 

[0268] ^J;3ftr3£^£&fc#-^-K^ 

o 

[0269] (2) r^P^C^fe#*-K^^8Sj 
h(90° )=n-n sin</> <0 

s 0 

mfemm2u-zfcMft 4>n<t> =90° ^^K^Tte^^M*^) 

s^/'2^2L 

^fc5o^ffU=T3Olrt^fili-6^1IJ^«|^cO*^ifi0 (0 =90° 

0 0 

[0270] ^£9&r^^c&&#^-K^&&§m^^ 
(3) r^^EflC3i«>m-*-K*«[Kj 
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h(<fr)=n-n (sin 2 <J> + cos 2 <£cos2<*>) 0 ' 8 

s 0 

0 0 

[0271] •$&i$ffi2Ltt,&ffift = « (0<<f> <90° )<0&&iZ$S\,*X{iLn9L& 

0 0 

*^(7^)»c*5tt<502fe*-K(N=0)<O^#&-t-*«H 
sA./2cos* ^2L< (s+l)/2cos<f> 

0 0 

{Cfo6o ^fcU=T301rt^M-f-^Sft^^^S^ift<^ (0<<*> <90° ) 

0 0 

[0272] i©W*r^3fe^Mtiift^-*-K*»Kj^tt^OW*f^ffl**^#^ 

[0273] (o<* <9o° )&mttkMftyt&£zz<DXsMM&tftex% 

0 0 

[0274] (4) r*^ME&«>#*-KilttjM&j 

h(<J>) =n— n {sin 2 </> + cos 2 (/> cos 2 <f> }°' s 

s o 

*ffitzirmwft<DMc±m<i> (o<<f> <9o° )^#^-r^o 

0 0 

m$imi2UL mmft <*> & * = * (o<<*> oo o )©i^i;fc^tfisi 

0 0 

(s+1) X/2cos<j> ^2L 
o 

tJ:fc*o^L,3T30irtSre«^-S&»* s e«^o*^:IS* (0< 4> <90° ) 

0 0 

&h^x*T3oi<Dmmxfctt-$-zm&<DfommkAtes * x-m, o^ s ^ wwm 

XfrZo 

[0275] ^o^fer^^Kcaft^— KS»»KjT?tt, »0J:5*fPffl«i** s #feH* 

o 

-mmft4>&4> (0<cf> <90° )WTT?ft>tbffEBCii8e>*Sjfe$*LTV^dS N ^SE 
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[0276] -mffiftttH (o<d> <9o° )&mit.z>bii&inyttf£.zz><D-c &mmfnxz 

0 0 

[0277] -m-^-h^m^n^b^^K m&mmfc\,wxftmv-ffitiik<D®i&tf® 

[0278] [$4&%7gffi] 

i4^i-^m7t:^^h-y^^i50^J:i9^$^, ^O-^fai-M&^fft (XZ 
{-m^&(^^:52)^^f ^=T201A<t, ? : 7vY202Ab*m%-X 

[0279] 3T201A{*. HI21 ^^*h=^Jj£J B #&g§200<D=T201 tmzmi&XfrZ 
o ^7ixK202A{*, =3T201A^SB^[Sj(-^'|6])^Sii:^i^iftlJ^®^^$tt^ 
^Mm^^OS^il-Cfc^ > =T201 f*| ^ft5«l$^J|Ui^|S] t^£<D PHM^ 

[0280] ^©J:5^^^^h-^^^^SS200A{COVNTt )% ±|E^l^^^^lft 

[0281] [^5^Jfe^^] 

^b-^^B 3 B ^S§200B«, 047*5j:t) ? El48^-r c t9i-> 021^^-r^b- 
0±izmftKmmfbfttcm&&m&<D^T230%mZ-Z>o =«T230tf>At«ffi2 

30a^«, mi5iz^&tefe+70tmm(D{±mfe^-240ftmm£tix\,^ o 
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[0282] ZnXotmj&nyxh-ytf&ikm&imoomz^^X, A^Cffi230a(c3pffiiS 
fcffiuSA^it/wJ&^lwOV JEHT^^W^jft'^aW— >a^(FDTD, 

®ra®^ripj (y^ti&j) <Di&ft&wtem\mfttu mmm^mmmm^mm^ 
[0283] (i)mnm^mm<Dmm 

mi^A) W-£t =0. 30a % ®#T%i =2. 1011 

A A 

(&ttB) m&t =0. 70a, ©iTr%i =1. 4578 

B B 

=T230(*, AttM230a^ibZ^|6]^(DS$^2 J um(Dii:^jSgSg|5231^, [*l 

gB232£, X#ft— <DS£tfS30/i m<DmBM&&U233bfrbteZ>ffimbVtc. 0 XZ 
¥®^f^lt-*5V>T, =T230cD^ftiJ(*a^l(D^I^^fc«9, 3T230(DiiLi^ 
m$Lffi$$23l, 233<Dm%\ttfrZ:ft3iJ.mX*-&Z> 0 
[0284] (3) Alt ft 

(X^^O^S) X =1540nm(a/A =0. 2792) 

0 0 

(4) A^^ffi230aM4tS^^240O«it 
1349(2, {4t@^240t3T230cOil:M^S&^231C0iE«^bTV^ o Att 

©^3. 48<d& mQr$mfcc)frbw.mm$i&i®23uzA&£ j &, 
ftx*nmfccimM<Dmw&)tm24i*]&tiiu ^t#24i {mfcuzftm^xiz. 

mfe*240t>mf$.£frX\,^o {4ti^240O^«, ±l&i&\ffiyt&&<J£Z>£0 

izmm4kvf£h<Dx2bz> 0 {ite^24o«, ^<D^nxh^mw-cm(D^ -5^372 

30 OTOft^Jlflfi) <7>ii5©#T^/l<£ t f , 'k<t— ifc-r5£5^=»T230^UC@S«£;fx 

[0285] (3&#C) mmmn =3. 48 

c 
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(ffltttD) mmwn =1.50 

D 

2a=860nm 
^^-^a^i&^LT, 3T230(OffiTO 

£>9, fc*$2rfatf>i£:g 1 fi4400nm-e$>5, 
[0286] *thW0IJ©8#&#* 
a=430nm 

A. =1540nm 

o 

A. =4400nm 
n =1. 00 

8 

n — X/X =0. 348 

err o 

f ( </> ) =a( X /cos <f> )/{ U /2cos * ) 2 +a 2 } 0 ' 5 
— ( X /n) 

0 s 

[0287] K&f*©*6Htt, 

i^^#:0^2L^4400nm (4400nm= A, ) 
: 2L= 2200nm (2200nm= A, /2) 

[0288] ^±Oj:9^f#^$nfc^5«^^J:^^, «T©fU/^* s #btLSo 
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igi&Ift'l'BWlBV^-C, &*&m#>X'bm\Z.$ib#>Z>Zb&V£Z>o n #0. 348 

eff 

[0289] memmmm] 

&m (3 n m) 4r5 ii miZl,tz.i><DX\ %<Dm<DMftte7*h~y?&&m$iffi200Bh 

m cx&z><dx, =»r 230' umzztitm DKF#&ttLT£>5 0 
[0290] ^mmwm(Dy^h^r^mm^2oocxh.^m^)h^0kmty^y^y^ 

[0291] 0^2L^4400nm (4400nm=2.) 

mm)(Dmm^mm(o^^^^mm(D ? jm / ^m^m52\z^'r 0 s^ft^o 
tt#/^-^te[ii47<D:7*hri^^ 

[0292] ^±<DXoim^ntcm6mmmmiz.xtiit,urmm7!)mhti^o 

El53{^7^Jfe^S^#^^h=^^^^^S§200D^UTV^o 
^h=^^f B ^SS200DT« > 1^7C^h->y^^-C«^tL/c=T230B 

&mn*m<isXi¥--*-mfcm^m:^z!T-s<mfc&}bi,x\,^ 0 

[0293] ¥-^-K^#^fc-TfcJ6^(i, ^T<Dm$i&m2l.$:m<'tZ>>&m$frZ>o bZ 
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[0294] ^-^-h^w^mtzi-^T<DmmmE2L^^r<DA^mh^<nmmm(D^< 

[0295] (l)ffl»JW£JBI80>ffi3ft: 

(2) =»T (z*ft!$) 230Btf>ffii£ : 

3T230BOAIt«liii«»Ci3»tSi»ttK1»3tl4, i£*ttf*»8S231B^ tfy^T— 
✓«3!<&7 l w?i*jft||&232B^ iffii^^K233BW^/«C5y^>'7 l -/^5t^L^e 

SS232B(DX^fS]^i|ii(45 m^f>3 u mte&ffcU Z#fr<D^£te6 ju m"C*>£ 0 i£ 
j^^8S233BOX^rS]^1'i(*3 /* m, Z#|6]cDg£telO » m-e&5 0 
[0296] (3)A#)t: 

(^^Oj^S) X = 1540nm(a/Jl =0. 2792) 

0 0 

«H3fe) TEffi3te(«»0>i6j#tfSx:£i«o) 
(4) 7*h^y^JfeSa»&^200DO Alt«Sffiittta» J ?-240«>«a& : 
Bl47<Z)7*hns/^S^«BS200BtPJC-C*>« o 

r<Dj;9^^(^^h^y^^^^SS200D(COV^<Z)^3.W— ^aV^ib 

3T230BOi«®^«O^^tCfettS«»«>3ftffi^S:l2l54i^"t'o 
^%231BO^B§465 m m<oe«3tiS, 7 l -'*iim&232Bt£«fc«9«®(&SUx 
&bte<®3 At m©m— =&— K3fSEBST?*>-5ia:j|fe^S[K233Bt^^UTV >-5^t*?d> 
£ Q 7 t w*igjfcgg232Bas#^©y— *tt^fcV\, 
[0297] W±©«t5t-«^$tb^7||16^KIH:j;tt«, £*T©f«J/&tfsWbftSo 

7^h^^S^»g&200D©=T230Btt,^(OAlt«P^-C*>-5EitS^B&23 
iBO*&K*BSr, Kfc«2H$£ft5J£££U ^°iims&232Bfc: e k 
9^^"tS^<bT#-^-K^i^S§(ii:^^S§233B)^m-r^#^^o 
TV^ 0 ^o«t5*7^-^y^^*S[8S200DSrfflv^fi, ^Rfilp.— Y%7 
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7 Js< n m) b K-*-b*m&MVbZ\imm®LWt233B (=>T>lfiJ3 n m) 

[0298] ±tE£2£«0i&^&^^ 

[0299] -MMmwzjmxhv, mfcffi^m+nmm^ m^<ox, ^mit-mmit^ 

[0300] •^£&#ifl]!l£g*tlt^ 

[0301] ^O^fp]'l4^^300A{i, S1K330^ S^330±(C^$tvy L c2O(D^g§3 
02, 303i:^^, #5g^gg 30 2, 303fi, BfM<7)^-§:Ll^ti<0^mm3O2 
a, 303a"C^-t-?>J;5tC®ftLT^^tLTV^o #^S§302, 303fi, _Li&L 

tcy^h^m^mm.m^tm22K^i-y^h^y^^am^mooxm^ 

[0302] ^^S§302(Di^{|iJ^ffi-efc^7K-hPl, P3iatiiLm^311, 313^*veft 

ntftbthxm, m^303<Dmm^mxh^—hP2, P4^i^^3i 

2a, 314tfZfr*:tintfbthX^^ 0 ^^40(D{ita^311, 312a, 313, 314 

•b<DXhZ> 0 

[0303] ZCDjffa'&Mi&mOOA^ 0tRfi % m-^-h^yT^<32U^B^th^ 
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AftU ^<Dfc!f-&ftiJsac302a v 303a^J;oT^^I^302, 3O3&lC0lJ;U£5O o /o<£>tt 
iC^l&SnS. #ll£$*lfcff *gi£l&302, 303<Sr^n^iffioT, tef0&^ 

313, Sl^ian^/K^^XSSS, 334^LT^— K3te77-f'<323 % 324(d 

[0304] ^l— h'yt77-<'<322\z.&r)temiSjriZ>A&yt m^%) Bl ^C2 2 /KU'^X332 
*3ctt/{ita*&^312a^UT^SS303^Att-r6^t>^ Att#Altf>J§<££PJ 

[0305] Ut±(Dj;5^j^$ix^lB8||]fe^fi^J;tt«!, U*TOfiJ,&as#ibft5o 

, #5g^SS302, 303<Z>&$[EtbtfriS^-efc«9, »«330±(C*5it*«.J»figSOga 

lroi*^t|t 0 cwfc^, ±IE#fF^:i^20«t9^*i£#fJ:«5 i b, #iRH£!fr& 

[0306] -^l:, 3->g2£i&302, 303<D2O(D^^H^302 a> 303aftfl^O® ft*PtC*3V>"C 
^ftfW bJ^{^SO-C\ #J»ftg&302, 303^frOft$*, ±|B#fF^2<D 

[0307] '±m\.tcmMmm{2^y^b^y^^m^ti^m^)^n. ( 

[0308] rfrU^LT, ^-^^S&302, 303&m&'r&'7*h^r9tt&m&&&. _h3z&Lfc 
[0309] •#^^S§302, 303^^c-r6^h=^^^ H H B ^^SS5: x _b^bfc^-^-K^ 



WO 2005/008305 



72 



PCT/JP2004/0 10232 



0 

co3io] -y*h-??i&&mfoffi^Mj&tstitLfrmfomo2, 303-ct*. K&^&^m 

\,mmfe<Dfc®%ft'fthM 0 *:<DtL#>, 2o(7>i£&g&302, 303<O$r£1Jg*jlc302a 
, 303a(O*i!f^Ll &V£&<Djjfim®i&®<Dm$L& £<9i>\ZZ>fr\zM<-rZ>ZtfrV 

[0311] •2oO#jKl^302, 303^m2\Km^yitY^y^^O<DXo^WJ:mm^ 

^mm^m^h^i^y^h^y^^m^mmtu y*Y~y?mfo<Dm$x^ 

H/55/h$<Tt^V>0"C > 2OO5g^SS302, 303£^tr#ftt£^^300A£{6=i 
[0312] [^9^^] 

msec*, m9mm^mKm^>^m^b\,x(D^y^y^iyy-m^-(^35o 

rc^;/^:ya::/^~Mft;MV^350f3:, S*g330i, S^330±^^^^ttfc5g 

^Lfc2o0^g§352, 353£, Ztlb2mm&&352, 353#^i5ftbfc-0 
OEH^^SS354^^^?>o m^^>^^351-354«- ; e^H, _hS$Lfc 
^h^^|gf B ^|^^J^^ig22(^i-^h^^^f B #^i^200T^^n 

i-<±m&*7otmm(Dmm%m'fz>{iLftfe*356, 357^n^na£{t<b*i/cv> 

[0313] Z(D^ry^y^^—myt^4y^-350n. ^— K3fc:77^361^£^i§£ 
^A^at^)A2755p^Kl/VX363^mi+i^356^LT^iSSS351 
&ClAttU ^SS351^5iofc^^$^ 0 W&Ztltcm ^3&352, 3 
53^^ttiioT/0^l¥t/^U > #$c8&354£iIofc^ N fi+B^357*Dj;U« 
^^K^'>'X364^if^bT^:77'-Y^362^^'^$^J:5^oTV^§ 0 

[0314] ^S§35lrt<7)^fi|^af^)^20(D^if&352, 353Kftt&£tlXfrtb, S 
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&mz&z>w.mm'* n <Dmm&xfotitfK<Dfe^yt<Dttmmm54*m'?xm 

[0315] Z.<DS$t£*ls s *7*iS*tZ>tzV>, vy^7x^- SbfcW j/*-350-Ctt:, 200 

[0316] W±©«k5»iiffll^$tifcfB9|llfe^j»ici«J;tLtf, WT<DfU^/&s#btiSc 

M^>f^^350(D#^iK 5^351 -354(i±^Ufc^N-^^ 

3o±^43«#^8Swgfi«<^s &mt>m-r . rofc^ ±ia^fp^3^ct5^ 

[0318] m^U-C, #2»«EK351-354Sr#J5fe-t-S7^h=s'^jjgS«feKS:, _L3&Lfc 
[0319] -#3»«K351-354Srfl|^*7*^y^J(SftJ»SKSr, ±Jfibfe¥— =&- K 
#60 
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[0320] •£ig&lffi351-354l*±fE7*h^*&i^ 

[0321] [gioXIMBflKI 

w(D^-7y/NyaiVy-M^^5/^370(i > S4K330.!:, g*g330_U£?M$ 

71^^5>I^Lfc20(^^SS372, 373^, ^^20(D^8S372, 373<D&ffiM 
*^5>^U/c20CDii:iii^<D^[jgt8S374, 375fc, WJ«l3tffl©3lift8S376. 377W» 
wixe>«>*«EK371-377tt-tiVen, ±fcUfc7*^y**&ifti*afcl&, 0»J 

[0322] igjftg&371, 376, 3770#Hffiffi(C{i, ±|Btfcffi»-?-64jftV>f4fifcffi* : f-70i:iai 

4, 375<B«-i»EtSt>* P]«(0^ffl»^394, 395#**xehJW*&ftTl M®. 
SS372, 373tett, *«^*^?Stt«: 3 firi-<5^«r^**fc*l»^aP378, 379# 

[0323] r©^-7yA5/x^- Sbfe^y^^OWu Kft77^381{C£»9fc 
^nsm#3t^oyK^>'X401feJ;tmffi»^391^LT«ftK371^Al*^ 
, J»jftK371«:aofc«^tt*tL«o ^ttSttftft-^tttt, #2£j&372, 373Sr*4x 
^iioT^iblft^fSU ^<^«7^#ll£Lfc2oc02g&i&374 > 375tf>- 
#£i§ofc^ ^-r^i+B^^-394, 395^3 J;t5n^KU>'X404, 405fctf*l/C 
%y 71^384, 385\^th^ftl^^tl^X0 teotl ^ 0 

[0324] MftCl, C2tt j e*tJPtb, 3fc7W<382 % 383, n-/FWX402, 403, 

-?392, 393S^L-C*»K376, 377^A*f$*T, #*jtf£*|S378, 379<D#f«f2 

3te^Stt«r^r+-6fifc^«r®je«r«^*orv^ 0 mmytcix^mnm378, 379 
cDffims&ft&mmisXZtDmffimzmkZitfcbz, mm* mmm72, 373^ 
mm^n^m^yt<Di^m^~^vx^^mt^^m^m75^m^xmti^ 
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LTflJ^)tCl(£j;^&l&372<7)#i^ 
[0325] *-f^^i£aett#tt^ 

[0326] 

[0327] •#^K371-377fi±^U^7*h^^jgi,^SS200T*^$tb-CV^^ 

[0328] •±IB^f^^ml^J;5(-2^7C^^^^^fBO^^^^^fflV^fc:^-r2/ 
=^Hi«OJSH^5tV^rajH*s*)ofc, w*U£*tLT, #S^8§302, 30 

o 

[0329] •#^«[S§371-377Sr^-rS7^^5/^^^^SSSr, ±i$Lfc¥-^r-K 

£5o 
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[0330] '^m^m71-377^miiZ77<i-y^b^y^^50<DX^£mWj:m^^ 

i ?370&ig:=txh'?mtt-fZ>Zk&-VZZ>o 
[0331] [^llWi] 

[0332] H59te, mi2mMMmz&Zft¥m*bVX<DftmmB420&7jkLX\<^ o Z<D 

ytmmm420i^ mm3o±ttti?tiMj&tstitcmm^z-^<om>$i&&^&- 

% Z.<D—D<Dmfc&tes 2o(DEH^^SS421, 422ii§Si^#423^ib&5 
o 3§5£gB#423te, m$ife421, 422^, R^«t>*-CV^ 0 ^iS8S421, 422 

tmmm / xr423%^tt-^(Dmmmz. ±&vtc.7*b^yr&£km$L&, m^m 

22iZ^7*h~v?&£km&ffi200Xmj&£ftX\,^ o *H2gj&421, 422<D#S$ 

miaz, -f4t@m^-425, 426^^4x j e*n^:^bn-cv >5 Q 
•ar&3&42i, 422tmmnft423z^&—D<Dm®Lm^ -t^Lfcm^^h 

^b^IHB#^^m-r^3t®j®ll420^f+-rS^ ( Jr^Sx^6o 
[0334] •^:«^420^ > 1^7C^h^^^ B ^J;^7^h^^^^S&^fflV^g; 

•31M^423<^^fttW^fg^fe^ x ^330Jb^jo^-5^;3l^420^@fi 
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[0335] -ig&K421, 422tmmMft423&^ts-^(Dm&foZMf&^Zy*h-V*®i 
[0336] -m$i&42l, 422^ii®.^^423^tf-O(Dig^SS(i±aE7^h-5/^ [ a50 

[0337] fflwrnmrnm 

E60tt, »12^Jfe^t»tc«53te^*^tbW3tii5£i»430Sr^UTV^ 0 

% £<Z>-o©2*«jfcti % 2oOE«I^^ISfiS431, 432£rii$E8lS$H33ia»*>fc5 
o 3!3£*1S#433f4, i»iftl&43i, 432W"C> 2NB*sft!R^h*<**J:5l!:««OR 

j&mzM***tix**>. mmm3i, 432tmm^433^t^-^(Dmmmn, ± 

jfcyvCV**. 2»ttK421, 422«5#«S®^1>,<fcffi»^-425, 42675^^*^^ 

[0338] ^Jioi9{-tll^^fcimi2^^S(^n«>±ia^ii^^^#^n^^ 

•SV>^K(7)3iM^433^S«330±^/h$^ffi«"C*gfie-rSw^/55-C#,/J>M 
[0339] mi3mMMffi] 

2^7^h=y^^^fflvN^pfe*jRK©ia^^^Pfe^K«-t-5w^ 
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w<^/!X>:pa*««440tt, £*5330£, coaiR±ty!a:»te>Hfelft«#«K44ii:, 

£©|fcfci*»|&441<Z>itt#teRK^ 

m44i<r>mwim\tts ^^445, 446^ti^timhtix^ 0 
[0341] &±<D£ii<mj&£tiitm3ni&j&n\z&ti^ $k-F<z>m&&abti&. 

•±C7*b=iy^ft««||^«rtL»«*«IM41©5fi«tej^»442-4 
44SrKtt"f5-^t-«fc«3 , iot^^W Jl »l!koe#3tSrjfe^l5fe442-444 
(Ctf^$^T^«9m-rri^S-c^^ 0 ytm&mifc£ltti& s £4clte442-444tCJiait 

[0342] imi4mmmmii 

m62n, mi4mmj&mz.mzft¥m*kvx<D&xi&&m&45o*7Fi,x\, vs. 

-0(^iiD»^0^*8l451^, rO«»8S451d^^lftbfc2oO^»8S452, 45 
3b. Zftb2^<Dmfc&<D&ffim>bftmsfZ2^<DmmW<Dm$i&454, 455bfr 
fejfcSo ^SK4520ififl?JC^R&4564:»!fllLTfcSo *jRK451, 454, 455(0 
{i*Bte^457 % 458, 459^tl^finnhtlX^ 0 
[0343] ^R&456«fP^^IS«^S:««t ^tt^tt^J^i^x.^ 

S»tt»452t©*IB«jR»dS^ki-Sfc«), mt«»452©e»3te©ffift*s**DD, 
ffilf M W#5fcA3, B3) S^D9ife^.5itiS-C#5 J:5 t-ftoTV ^ Q 
[0344] «±©«t5t3i« ^$nfc^l4H»ffi^J:tv(i, &Ttf>fiJ/£tf s #&*tSo 

•±lB^h-^^^^^T^bfc^0^^452(D^^«bfc^^ 
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[0345] •^5S452i/r^|S(&456^mi^^, ^Wl&456<a*#£«#fr^£|=i ftdiBtfl 

[0346] imi5mmmffi] 

mi5nMtem^mzyt¥m*tLx<Dftmmwm^&. m63-ni67^g 
^^xm.w-fz> 0 

(Dxm^^it^x^oo ^(-40Gbpsi:v ^ttmmmt ^dwdm 

fi) mitn/^x&fcmtDBm&x^-f^ wx\ ^^^^(D^m^i^-t^ 

z.kAmmzmmx&z> 0 

[0347] isxTJ*±l£<Dftm%'h£<1-Z>tiMa^ &%m*xttm<n£x,tcm?r*, tnt 

xm&ttmzffimi-zmi-bvx^ ^mmmyr^^^o mm^y^ 

(Dfc&ttmzG-tzytyTj^m-tzbiz^x, s</vxm%i£ffix%%^£b&< 

[0348] ^mmmmxit, ±fzy*h-v?mgkm$ife*mi<\ #t^*#v^#<^if 
ytzm\<^tii-£, ziDttftmzfflmirzm^kLxm^^ktfxzzo sxr^mw 

A, B 

n = 2. 10(ff£t =0. 5a) 

A A 
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n =1. 45(/?£t =0. 5a) 
n n 

[0349] U)7V/VT^/—XD*.bm±.(Os S&l'^K 

{£«t«63^-r c - (=•) t:oi n-c (4Ktt) <t#tic OR 

£>«9, #J£f£a=iooonm<z>i§<g\ fttt<oimooonmK:*Bi!SU 1®m<r>U&*3£*: 

3. Sps/nm/mCS^lmCD^jgtSS^OV^, $t:S:^lnm&>*:»93. 3ps<D#ffc) K 

[0350] w±oi5t-«fife*n^!Bi5^ife^i»^«tntf , £JLTtf>?ijj&/^#e>*i5o 

[0351] -m66<D?77iZ7jki-±*ifcmM-)(Dm&*Miz.%LZ>b, AMyt<ofe&&&< 
•ftHk&ikx\ yyyittrm, «/jHit^5(im«462). 

•^tfe^lET% tt*ttft*fcfc£<fcS<««464). 
±^L/cl^7^h^^^^cDJl^a«fm}cS^«t^^s^x%^J^^ 

, ^462<D^fC«ii#(^>^— K3t7T^— (SMF) ©jglOfeo-O ^WC, 
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[0353] imemmmm 
xmm-rzo 

ytmmm*5oote, m2i ^-ty^b^^mmiei^ootmwi^rsi 1 

ft*«ttt510ttStR330±lC^$nT*5»). ^TSllO-^BSlla, fib*ftS51 

5i4as-tivenw:»te>ti"Cv^o rn^ita^5i3, 51 

[0354] ^TSllfc^/Vfc^A, tr^^&W^ft&SC^SrerSteWu 

• &%m%*<o\><n^TS\\<nttP<h\JXn\ 
[0355] K±oJ;5H: i lflfifcSnfc»i6*lfe»j»»!:J;^fi, UT(Dm^mhM 0 

[0356] -7*h=y^*»«l65io*±*Ufc^WD5i**#S«fe^J;5^f^»r6 

ramming] 
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[0357] ZCDT^mnm^m^eOO^ m68<D7*h~y*ffi&m$i&5l0bmfik<D7*h 

[0358] z<Dn,Mttm$iffim+6ooxi*, y*b~v?®iM>mmmio<D±T<D?7y 

ra, wz.tf.mw>WJ*m (indium Tin Oxide) m^bxm^titz.mmm.mx$>^ 
o nnm^2o, 521 ft, mB522*ft\^xnm32z\z.m?&fox\<^ 0 Mm^52o, 
52uzmu^m l !£^^nm^mmr^tKx^^^h^ymM s mmmio( 

[0359] =*T5UlZ#m7&Von*^t.i£Z>ia^ 

&meio<D^T6iuz^^xh^mm^n<D0mmi^m^umi-^t^x^ 

[0361] «/i*5, ^HifeJKflB^ffl^JtU-C, El59{C^i-^aljSi||420OjlMlH3^423^ 
i||420^«^^423^^M^430(D31jS^^433^^^@®*^ftu|5i^mffi 
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[0362] [mmmsMm 

®%+6ookmm<Dmj&zmu \s-yft<D&w<&&&^m^i,tz.h<Dx&Zo 
[0363] m70iZ7ft-r7&mttm&&m*6ooA%$i uwmkwiz. mMm.B^wmLti^ 

[0364] jw±<z>£5^tftj&$ftfc^ 

iSJia^(SHG), «3JflSf|«(THG)<Dttilt)t618S:l8^$-&*wWSTf#5 0 Lfctf* 
[0365] [«19^1fi^flKI 

mi9nMMmz&zft¥m*tvx<Dmmttm$i&m*5ooA&, mn 

{3S93*S-Cfc3««520, 52lJ&SflS!tt&;lvC*3«J, :me><B«ffi520, 521 
522S:^UT«ag523^lK$nTV ^ 0 
[0366] J^±<^J;5^«^ttfc0l9llii^lc:J:tL{i, «T©fiJ^»5>nSo 

•7*b=iy^Sz»&te5lOAicAlt^617S:Aft$iir/t^fl8^, M«*1520, 5 
21^«£«rR]*PL^V^aiJftSr^-rri:^J;i9, Alt^617^5t^lcJ;oTli 
iH^fcftSr, «ffi520«r^LT±^fcHI*$ia:5-£as-C#5o LfctfSo-C, 
3*&K*^500A&38ft3f^£LT»J*^S££;&S-?£.5o 

[0367] {.momm&im 

m2omMMmiz&zyt¥m*tvx<Dn,mwmfc&m*6ooB&^ 072m 
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20*mz-tz'Mmm+xhz o 
[0368] u±<D£oi<m!&tstitz®2onmi&miz£titf. ziTnm&tmbnZo 

•7^h^5/^,s,^gs6io(Dm«i52o, 52uzmn^zm.m j <?m.ffi,& ? Mmm2 

[0369] im2immMmi 

m^, %2\mmrm\m^>%^m z f't\,x<D^%m^, m&~m%4K&<5^ 

[0370] r^stb-c, ^mmmmx^ ±mi,ti Alt j ^x^yv^r^y—^ 
[0371] m78U)fc&mMMmtzm%ftftm*<pm&,mxhz> 0 m78\z^-ryt^m^-i4 

^-zfrft^SilL&^ft (xz^B^ft) MSSft) aM5#i--53Ti4ifc, 

^yyVmtVX(D±T(D^v^l42, 143i, gl£l44t$Hf x.TV^ 0 fc*3, tJy 

wjvY&wm \42\%mm\^yvYxm. ^vw^vY&mm 143J*, ^ 

[0372] 3T141«, 1^7n7^h^^^^^^^[^(^WT'f^V^4fe^®(*ffiM 
0 ^0>*i&-CAIt3te(¥®&) 145&Aat£-Brfci§£\ JRl'^K* 
tt^U/WT^— VO«E*j»146 (078 (b)#HB) ±©^fc*0Z|ft#ftJ^aifr*- 

— ^>®^f^i:^o 0 1,0 2)ttA*t3tel45©K^ I f 1 -C© 

0 

&mi46±<Ds<>'\t&mm-rzz.b\z.3:ix. Mwti45<Dm&&MzttL>xm$h 
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[0373] m7&&M-fz>t, xttft<n®m&&it{ztti-%m%mmi<D&<w-xz<tez> 

^Xh±TXfa\ZtetfZftmC&M^mkti:Z> 0 ^X, _LTtf>^:yKl42, 143 
<Dmm*&<>tzh<DbVXfflCiktb%)%k^Z^rtZ>k, ft%<D&\Eititffribmm%: 
%mM1-z.bi>XZZ> 0 
[0374] ^75/Kl42, 143(C^^Cji*^m^§t$^TO-r^^(-J:l9 % M^ib 

?>t$i<Dmtzfc<tez>o ftft&<DftM<Dmz&Mvxm&ftMm&&<t£%~bn, m 
%<D^)y<^mm^bw\mx^<Dx, ??yy\42, \4z<Dmnmz.&<ox$i& 

[0375] *mw%bte, ±m<D£?tj:mm*Kizftytm*%mmzftmu #&$h£^a 

[0376] (fSfl^Jl) 

&mwk*mmvxmf&i,ti 0 

[0377] [Sl] 
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5U) 






s 








T a 2 0 s 195 n m 
S iOj 455 n m 

• • • 

T a 2 O 5 195 n m 
S i O 2 455 n m 


97 v warn 

6 5 0 n m 

1 om {5mm) 

mmtt : 3 : 7 


= 7 


T a 2 O 5 153 n m S i O 2 357 n m 
• • • 

T a 2 0 5 153 n m 

S i O 2 357 n m 


5 1 0 nm 
4 OM (2 OffiM) 
mmtt : 3:7 




T a 2O5 195 nm 

S i O 2 455 n m 
• • • 

Ta 2 O s 195 nm 

S i 0 2 455nm 


6 5 0 n m 
2 0® (1 0/3$) 
JKJ5Jt : 3 : 7 i 









[0378] iSft^r^u-if-d^offiit* (ffiMft) «r«Hft»»7T>f^<— eeaii^ 

l£l5° fcUfc. Al*3t^iH3te^lRlf4TE05t(«»dSxtt^|R])i:L^o 
[0379] ^»«141A©<8He>«lffi*»bOWi*3fc©*|^H:, ****fflCCD;&*9fcJ:»>ai£ 

ufco m79(b) \ztt-tmtoft<oA& e tem8o\z.7jk-r£5\z.m£LiZo ai*«s<b& 

ftlnmUloVvC, ffift£ 9 ©&ft«0. 15-0. 30° KSfcU mft^tirte^m. 

[0380] m^M<D^m^AmytM<D^m^\.X^tc.^m^ At}&:R:1550nm<£> 
^^34%^S#P>ttfc 0 
(^M2) 
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[0381] m2] 















T a 2 O 5 172 n m 
S i O 2 268 n m 

• • • 

T a 2 O 5 172 nm 
S i O 2 268 n m 


? y v vnn 

4 4 0 n m 

i o@ (smm) 

WZB-it : 3. 9 : 6. 1 




Ta 2 0 6 132nm Si0 2 308nm 
• • • 

Ta 2 0 5 132 nm 

S i O 2 308 n m 


=*rmn 

4 4 0 n m 

4 ojb (2 omm) 

mW-VC : 3 : 7 


mnm* ? y k 


Ta 2 0 5 172 nm 

S i O 2 268 n m 
• • • 

T a 2 O s 172 nm 

S i O 2 268 n m 


* 7 y 
4 4 0 n m ! 
2 OS (1 Offi#i) 1 
DtflEJt : 3 : 7 









#3fci^l40BO^^#4feAtmo^£E!81 (a), (bMd^-To /«Cjb\ [^El 
i ZL 7j\ ~C <fo <5 o 

[0382] »tf^«lfc|PI«l*AJ*3fe(TE«*)SrAlt$*-C, AJ&£^ 0 ^43° bUd&& 

(ti^eotfbliO. 25° i^UTV^o 
[0383] mmftM(Dfom&Attft^<D&mX-mVX&1blL®mZ. Att$t;Kl550nmC0 
^^56%flS#e>*L7h 0 
(f*f£0>j3) 

[0384] [*3] 
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Ta 2 O s 172nm 
S i O 2 268 n m 

• • • 

T a 2 O r> 172 n m 
S i O 2 268 n m 


mm 

A 4 0 n m 

2oi (i omm 

SlffJt : 3. 9 : 6. 1 




Ta 2 0 5 132nm SiO 2 308nm 
• • • 

T a 2 O 5 132 nm 

S i 0 2 308 nm 


4 4 0 n m 

4 om (2 omm 

tiMZXt : 3 : 7 




T a 2 O b 172nm 

S i O 2 268 n m 
• • • 

T a 2 O 5 172 n m 

S i O 2 268 n m 


t>7 v mm 

4 4 0 n m 

2o§ (i omm 

RflCJt : 3 : 7 j 









©a*t»fls«2(IS8l)fclHJi:T?*>$. Kf^«2i:R*/j;Ait*(TE«afe)«rAit$ 
•fr-C, At*£lJg<f> &43° fcLfc»£\ W*t3t©^S 0 0>£-ffcttei82te^-#-fc©fc 

1 

[0385] «^j3o^3fc*^ttP5« (±t) (D^yY(Dmmmm-^<DX\ m$x%hm 

[0386] (ttfHRM) 

£<0ttfNWS, tt^3(O^* J f-140CSr % 12183 ^^-rm^(C*a^.5iA/-C, D 
[0387] • A#tt (TE<H3fe)^<flBfeB^7T^<151<OJ^i«JCnyKW'>'X^«t53yy 
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-*152«rlKBL-C¥ff ft*£U *?>^RfBfU'^Xl53(ia« <f> 3mmF]fe, WRli 

[0388] •A»^yh^«f^0iJ3(D^>3t*^14OCO«4ft«Bffi*iW«Eb'C5lOMJt, StS 
«*iHi*^fe«>WI*3t*<r*rabfiS * 6mm, »jRIEl«15mmO*t«ijU'>'X(jft*^^ 
X)154W:»>tttta-&6. 

[0389] •JBrttiiBftCtt, fttJ|S^50 m m'C22j@07thf^r^^4:t'<fct>'t7l/'<l 55£ 

.3^—^152, H«u>'Xi53i3j:tJ^3fe*-¥-i40Ctt, avv^lseK— 

#$*VO >5 0 r.O*^yi56*5«tt/*J-4fijU^Xl 54^&f£l 57Kl@ Jg$;iVCV VS. 
[0390] A*t*©&S«rl550nmifif»^Si:, WSWS^^^^JJlfiafcJHgO. 8nmtf> 

[0391] Att)ta©<OjK^Srl550nm^@5£LT^ -fe^TWl55<D{4©^IH83lC*5{t?) 
±T^Ir](^x:T, ^-©•fe^<OW^iaSr^ , ns/hb^97«:084^i-o ft& 
■rttlsWtfLW (±50 nm) tttWl1!>AJ£&&<D?uxb~?\*-l5dB^tov1Z 0 H 

[0392] fc*5 % *5SWttWT<o«J:5t^3eb-CAWki-S^a:fc-C?#«o 

nx*hz> 0 ±mtmz. xs*y*y>r s M^mm. <4*isr*sxmm. t^x^cv 

[0393] •^ba.y^^^#^5lSmW^ra^®^Jt{^#<^5m^^S^m 
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m 1995¥>#M)o 

[0394] -7*h-v?m&&m&tt#n<D®tt*)£&'b£<te 

5200nm~20 /z mm&(O$L&:1&mX&niStlZ> 0 
[0395] -iiE^fc^llim^g^^ 

[0396] • IH40^^-r^3|llfe^(D^«^^^^SS300t?^, ^K&K^tfWtenfca 

TsoKDYftfaizmwsmmmmz^ m^ubm^yh'tvxY^Kmm^ 

\?202Atmmz&mmte¥(D5ittmbi,xh8i\<\ 
[0397] m73-m77^m^^xmn^tcy^h^ym^m^m^^m^mmt^v^ 
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maa=«To, buds— #r6j£¥mrtwi!Hitt:, ©rr^n ^mm^^vYhm^. m 

o 

A. /n >aU(^/4 + a 2 ) 0 ' 5 

0 s 

X /n -a U /cos $)/{ (X /2cos <f> ) 2 + a 2 }° 5 =0 

0 s 

o 

mm^Tft*fcm^zfcmt>mmmmft<DWc±m <t> &^xmm®mx5i&~f 

o 

S^^fitB^bS^s n T?fc<9, O^s^ lOfSB 
s^/2cos<f> ^2L< (s+1) ;i/2cos<f> 

0 0 

X /n-2a>0i 

0 s 
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S*/2^2L 

sA./2^2L<(s+l) X/2 

\z^^U^T^^mir^mmb^^mm^^^^b^W^bir^y^Y 

o 

M^T<DmU-*fabWrtt£ffiffi*Mb<D&&mbU WIEIS^BTii^T^ 

n-sin 0 • (ay X ) =0. 5 

o 

ttz.b*mmbtt7*Y-vm&m$L'& 0 
nnMmfc^m&rm, x it^^m^m^K^n^Mb-r^b. 

o 
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n«sin0 • (a/ X )=0. 5 
o 

en] mxmiiztzmcDyxb^ym&mm&^^^x. 

mu^T(Dmu~^^tw-n^mi l ^mhv<nmmhi'<^~mtLxmm^ 
te+xm, 

o 

n'sine *(a/ X )=0. 5 
o 

[12] ffij&&7izum.<Dy*b~v?&Mim&mz&^x, 

tt % mm^r^m^^muy^b^ym^km~^K2m(omm^-r^iiLm 
nWM&mft<Dmm*. x tifi\>m¥m&<on&**\z.mt&Mk-r&k, 

o 
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n'sin© X )=0. 5 
o 

[13] tt*«7lcaBtt^7*h=y^fl,«&K^*SV^r, 
[14] BS^Jgl 3fcC*07*h=:y^»fii»jRJ6lt*JV vC , 

[i6] m&m4kz.um<D7*h~v?i&£kmi&mz.&\, vc> 

[17] m#m.l4tZ.&ffi<D7*h~V?%g&mfe9&fc*5\, vf, 
[18] IH*q(14fclB<ft07*h^y^ttft*«»H:i3V^, 

[19] Ht^is^fiEttw^h^^fi^ftK^isv^, 

[20] »*«l-19©V^^igCiCffi«i©7*^^J|gft^«[Kt!l*5V^, 



WO 2005/008305 95 PCT/JP2004/010232 

o 

X /n-X>0 

0 s 

[22] mx^uzmmnyxh-v^&mfcmz^^x, 
[23] m&m2ixi*22\zum<D7*b~y?i&&m&mz&\,^x. 

X /n—X/ cos <t> = 0 

0 s 

zmtz-rmtzmmfeiDtewft <t>&o< <t> oo° <D®m\^m, *(D%imft<Dim 
m^mmmm^mmxm^ib^^ti^Bm^mMU <t> 

o 

s;i/2cos<£ ^2L< (s + 1) X/2cos<}> 

0 0 

[24] ff*^21-23(DV^^>l^{-IEicW^h^^^^^^S§{C*3V>-C, 
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[25] ^*^21-24^VNi s n75^^(C|E^^h^^^^^K{c:4oV^, 

o 

n«sin0 • (a/ A ) = 1. 0 

o 

[27] »*^25tCBS«fc07*hr=.y^Sa»iftK»i*5V ^C, 

0 

n«sin0 • (a/ A. ) = 1. 0 

o 

[28] |»*qC25^Ett(D7*b=^jBf**jSlH!:*SV ^T, 
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o 

mm=>T(D, mm-* fat mtmmt. mmmn <D^nm^y^tmu mi 

3 

n <n 

8 o 

[31] m*m30Ktzm<Dtymmttm$imz&^x. 

[32] t»*^30X«31^|E^^H^^^SS(C*5V^, 
n— n {sin 2 $ +cos 2 </> cos 2 <f> }°' 5 =0 

s o 

° (Dmm^h'o. ^(Dmm^i^mummm^mmmmxm^m^n^ 

0 

0 

wfttDMxm* ^^xmummx^-r^>m^(Ditmmtm.^snxm, 

o 

s A. cos <p /2sin ^2L<(s + l)A. cos </> /Ism. 
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to) {c*3v *xmmAmLX5cffttt®&(D{iLnm£A&s * x-m* o^ s ^ io<mni 

n — n sin </> <0<J; 
s o 

sX cos 0/2^ 2L 
o 

sX cos</>/2^2L< (s+1) X cos</>/2 

o 0 

s«*^3o-34ov^i a ^>l^^c:|amcoi&@^#:^j^s^*5v^T > 

O m 

sin 0 = (n /n ) sin </> 

0 m 

f**^3o-34ov^i a n^-l^^c|Em^K^^l^s^-*3v^T, 
m#&3o~34<D\,^hfaimzum<D&WMfcmi&mz*5\<^x, 
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[39] m*^37^gagJcD^SC^i»^SS^*3V 

[40] ttxm37iz.fci&<D®n!&ftmmmz*}\< 

[42] »*qC41(Cfla«0*&«jKfr#i6K^*5V>T, 

[44] ft #>l30-43tf)l ^-f n^^l^(CiB^CO^J«^S^5^^*3 V 
[45] ^iRjttJg-a-SSfcUTffiffi^nS^^^-CfcoT, 
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[46] ^y'^^y-mftx^y^b^xmmZixZft&m+Vh'iX, 

m&m*&ffiLiz-^<Dmmft<nm$i%ik$:w*-, 

wk-tzyt'^m+o 
[47] KmmmkLxoim&tizit^m+X'h'ix, 

^&®g!cVM*M*^30~44tf>v>T;ft^ 

[48] ttmmmm+kLx&mztizytmmT-x&^x, 
wk-rzft^m+o 

[49] ^iK'fcot, 

44ov ^ti^im^m<Di^mmwm^xm^titzm^x^x, mn= 

^mm^<DmiR~^m^n^mmmm^nn^tiit2<>(Dmmk^m^.^ 
k&wMk-rzyt^m+o 
[50] yt^m+xh^x, 

mmmmm(Dmti-^K^n^mmmm^ni~fhtiti2-D(Dmmk, 
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[51] jtf*^-efcot, 
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